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VIGNETTE 
CHARLOTTE A. CHRISTNER 


D esigning and developing military and in- 
dustrial man-machine systems that best fit 
the man is a primary concern of the human 
engineer. His interests range from electronic 
weapons systems to super-highways. “To do 
our job effectively”, states Charlotte A. 
Christner, “we must know how people 
handle information. We must learn how they 
select the meaningful events from the many 
that occur and how they utilize this informa- 
tion in determining the proper action and 
the best timing. In research we are seeking 
theoretical models that will help us to learn 
more about the steps involved and thus aid 
us in developing intelligent hypotheses with 
respect to what happens when people meet 
and react to situations.” 


Since she joined the Battelle stafl, Chris 
(as her colleagues call her) has participated 
in a diversity of human-engineering prob- 
lems. She helped develop a method for dis- 
playing large amounts of data for reading 
by sizeable audiences. She has participated 
in research on radar counter measures en- 
compassing the evaluation of simulated 
radar displays and the study of the per- 
formance of radar operators during. simu- 
lated air attacks. Currently, Chris is as- 
sociated with a study of the effects of 
automation on the human operator's per- 
formance. Factors involved are the problem 
of vigilance, the capabilities of human be- 
ings in working with automatic equipment, 
and the ability of operators to recognize 
problems arising from operation of the equip- 
ment. Other studies have related to the 
problem-solving abilities of research per- 
sonnel, automobile seating as it affects rid- 
ing comfort, and factors significant in the 
handsorting of checks. 


Chris's interest in the human aspect of the 
research problems with which she is con- 
cerned is reflected in her professional as- 
sociations. She is a member of the Per- 
sonality, the Social Psychology, and the 
Engineering Psychology sections of the 
American Psychological Association. She is 
active also in the Human Factors Society 
and is member-at-large of the Board of Di- 
rectors of the Central Ohio Psychological 
Association. 


Author of a half dozen articles on human- 
engineering subjects, Chris received both her 
Ph.D. and M.A. degree in psychology from 
Ohio State University. Her bachelor’s degree, 
also in psychology, was received from Miami 
University, at Oxtord, Ohio. While at Ohio 
State University, she was associated with 
studies of leadership in small groups. 


Chris enjoys her leisure time and makes 
the most of it. She is frequently in the 
swimming pool, and may often be found 
bowling. For quieter relaxation, when not 
reading, she plays both bridge and euchre, 
purely as an amateur, she declares. 
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STUDYING METALS 
AT ELEVATED 
TEMPERATURES 


What happens to metals as they cool or are heated? How are 


hardening constituents formed in precipitation-hardening alloy? 
Scientists are able to find clearer answers to these and other 
questions with the hot-stage microscope. 

Such a device is shown in use (above ) by Richard D. 
Buchheit. A specimen has been placed in the hot stage, shown 
above the microscope, where it can be viewed through quartz 


windows. In the sealed stage, the specimen can be heated above 


2000 F, and it can be viewed or photographed continuously in 
vacuum or in varied atmospheres. 

The metallographer is observing the graphitization of a 
cast iron of malleable composition. When this iron is annealed, 
usually at about 1700 F, the iron carbide breaks down into iron 
and carbon in amorphous form. The iron is left malleable and 
ductile and is easily machined. Though this iron has been 
produced for many years, according to Arthur J. Stone, who 
participated in the experiment, there is much to learn about 
where and how graphitization occurs. 

The series of photomicrographs (below) shows stages in the 
formation of amorphous carbon, seen as black deposits. For each 
photomicrograph the time from the beginning of the study and 
the temperature when photographed (as measured by 
thermocouple ), are given for each stage of graphitization shown. 

Advantages of the technique are: reactions can be observed 
as they proceed; atmospheres can be changed during study; 
time-lapse movies can be made; and studies are less costly than 
with conventional equipment. 
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Potentia 


Metallurgica 
Uses of 
Depleted Uranium 


The availability of large supplies of depleted 
uranium (processed after use in reactors) of good 
quality plus growing knowledge of reactive metals 
are leading to a new interest in uses for the metal. 


by Vincent D. Bartru and Georce W. P. ReNcstoRFF 


Unasion HAS BEEN CLOSELY linked for the past 
twenty years with the critical needs of atomic energy. 
The unprecedented demand for this element which 
resulted from atomic energy demands brought about 
a bonanza atmosphere on the Colorado Plateau that 
rivaled the gold rushes to California, Pikes Peak, 
Virginia City, and the Yukon. Uranium differs from 
gold, however, in that it is not truly a scarce metal; 
in a short time, intensive search unearthed supplies 
more than adequate to satisfy reactor requirements for 
some time to come, It is now time for uranium to shed 
its aura of glamour and return to its old status as a 
surplus metal looking for a job in the field of 
metallurgy. 

The present surplus of available uranium does not 
stem directly from the fact that sources of uranium ore 
now exceed the demand, The available uranium is 
actually a “depleted” by-product; i.e., uranium after 
most of the useful fissionable fuel, the isotope U,,., 
has been removed. If uranium ore were not so plenti- 
ful, however, there would be no question but that 
depleted uranium would be converted to plutonium 


and thereby used as a fissionable fuel as a conservation 
measure, Now it is a matter of economic balance as 
to how much of the uranium will be used directly 
in producing the useful isotope U,..., how much will 
will be converted to plutonium, and how much will be 
diverted to nonnuclear uses. 
per cent. Therefore, the separation of this isotope 
leaves behind an amount of depleted uranium almost 
equal to the natural uranium originally processed. 
Thus, the tens of millions of pounds of uranium con- 
sumed each year also represent tens of millions of 
pounds of depleted uranium which can be either 
stored against possible need for conversion to plu- 
tonium or put to nonnculear uses. Until the present, 
most of it has been stored. Now, portions are being 
released. Large amounts can or would be released 
annually at a stable price if uses were developed; the 
amounts available might well rival the tonnage of 
alloying metals such as molybdenum and tungsten. 
Since uranium is now available to the metallurgical 
industry, the usefulness of its properties to metal- 
lurgists must now be considered. There are few, if any, 
well-established uses for this metal. The tremendous 
amount of research conducted for nuclear applications 
has, of course, placed uranium in a better technological 
position than it occupied in the 1920's and 1930's when 
its minerals were usually discarded as waste in the 
production of radium and vanadium. The limited re- 
search of that earlier period found potential uses which 
were mostly uneconomic. These potential uses were 
based primarily on three characteristics. Uranium: 


1. Forms stable carbides under conditions which 
appear to make it useful in tool steels and other 
similar alloys. 


bo 


Appears to beneficially control the tempering 
of steel. 


3. Forms very stable oxides and nitrides so that 
it has potential use as a deoxidizer for steel and 
other metals. 


In prior times, uranium was not generally avail- 
able except as an impure compound or as an im- 
pure, brittle master ferroalloy. Now that uranium can 
be readily produced as a fabricable material, its very 
high density makes it potentially useful for products 
such as X-ray shields and counterweights. The strong 
tendency of uranium to form sulfides should also find 
use in some applications. 

Actually, although much is now known about the 
metallurgy of uranium and uranium-base alloys, very 
little is known about its usefulness as an alloying ele- 
ment for better-established metals. The biggest single 
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1. Relation between free energy of formation of several metal 
carbides and temperature. Stability of carbides tends to increase 
with increase in negative value. 


contribution of AEC research in this field has been to 
establish methods of making uranium pure enough so 
that its true usefulness can be evaluated. The applica- 
tion of uranium as a metal instead of as a fuel is now 
wide open for research. 


Earty Use IN STEELS 


As early as 1915, uranium was proposed as an alloy- 
ing element for tool steels because it had been found to 
form stable carbides. The stability of uranium carbides 
is illustrated in Figure 1, wherein the free energy of the 
formation of carbides of uranium is compared with the 
formation of carbides of tungsten, molybdenum, chro- 
mium, and vanadium. The lower the curve in the 
diagram, the greater is the tendency for the carbide- 
forming reaction to occur. In other words, the more 
negative the free energy associated with the carbide 
formation, the more stable is the carbide compound 
formed. Although uranium forms several carbides, as 
shown on these curves, when used in steel it probabiy 
always forms UC, the most stable of its carbides and 
the one with the lowest carbon content. 

The formation of a stable carbide, which does not 
dissolve in iron within its useful operating temperature 
range, is a most desirable characteristic of an alloying 
element for tool steels, Because of the stability of its 


carbides in terms of modern thermodynamic data, 
metallurgists may reasonably expect uranium to be a 
desirable addition to such steels. Indeed, in the 1920's, 
even before such data were available, uranium was 
added to tool steels and was reported as making them 
stronger at elevated temperatures. 

In 1925, H. W. Gillett and E. L. Mack, in referring 
to uranium, stated that “Great claims have been made 
for its use in high-speed tool steel and some such 
steel is regularly made with it, but the evidence is far 
from conclusive that it has any benefit. Uranium may 
be classed as an element that could profitably be 
studied intensively were the potential supply larger.” 
(H. W. Gillett and E. L. Mack, Molybdenum, Cerium, 
and Related Alloy Steels, Chemical Catalogue Com- 
pany, 1925). This and other statements of Gillett and 
Mack point up one of the recurrent characteristics of 
studies of uranium in the ferrous metallurgy field. 
There are many inconsistencies in the reported prop- 
erties of steel made with uranium. 

We find among the controversial statements the 


Currently, Vincent Barth’s primary 
concern is research on the physical 
and mechanical properties of tung- 
sten and its alloys and on problems 
associated with their fabrication. 
During his years at Battelle, he has | 
also participated in investigations of 

the transition element carbides and 

borides as tool materials, of reactor 4 
fuel-element fabrication, and of the 

diffusion of chromium into steel. 

Chemistry graduate of the University of Denver, 
with an M.S. degree in metallurgical engineering 
from Ohio State University, Barth served as a 
chemical engineer with the U. S. Bureau of Re- 
clamation and as a process engineer with Douglas 
Aircraft Company before joining the Institute staff. 


In recent years, major interests of 
Dr. George Rengstorff have been 
the search for uses of rare-earth 
metals and studies of chemical re- 
actions in metals. The investigation 
of high-purity metals has also been 
of deep concern, including methods 
of preparation, properties, and the 
effects of impurities upon properties. 
Since joining the Battelle staff, his 
research responsibilities have  in- 
cluded melting problems associated with metals 
such as uranium, titanium, zirconium, and molyb- 
denum and studies of low-melting-temperature met- 
als. Rengstorff is author and co-author of more than 
a dozen articles in his fields of interest. 
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report that uranium carbides are stable in steel only 
in its ferritic state. At the same time, the carbides were 
reported to have the desirable property of dissolving 
more readily at high temperatures, when steel is in the 
austenitic state, than other carbides, If this is true, a 
tool steel containing uranium should be more easily 
treated to obtain desired dispersions of carbides than 
is the case with normal tool steels—one of the points 
that needs to be confirmed or refuted with the aid of 
modern controlled research techniques. 

Another desirable characteristic has been attributed 
to uranium in the treatment of certain special alloy 
steels which are close relatives of the tool steels—a 
secondary tempering effect. It is this effect which gives 
the desirable properties to the 5 per cent chromium- 
base hot-work die steels. It would, therefore, be de- 
sirable to know if uranium can reinforce the effect of 
vanadium and some other alloying additions in im- 
proving the elevated-temperature characteristics of this 
class of steels, which is potentially important for 
missiles and other special uses. 


URANIUM AS A SCAVENGER FOR IMPURITIES IN STEELS 
AND OTHER METALS 


Just before World War I, the Germans were re- 
ported to be using a special uranium steel in linings 
for large guns. This rumor appeared to have been 
substantiated by German naval success at the Battelle 
of Jutland ( Reference: H. W. Gillett and E. L. Mack, 
“Experimental Production of Alloy Steels”, U. S. Bu- 
reau of Mines Bulletin, No. 199, 1922). Incentive was 
thus provided for increased efforts to produce uranium- 
containing steels in the United States. The Bureau of 
Mines and at least one private company began to 
experiment with the additions of small amounts of this 
metal to steels and cast irons. 

It was later indicated that the Germans had been 
achieving their desired properties in steels by means 
of molybdenum, not uranium, Meanwhile, claims of 
benefits, inconsistent statements of results, and com- 
ments about harmful effects of uranium had appeared. 
The tool steels noted above were part of the com- 
mercial results of the studies. Uranium was discussed 
and recommended for other steels, but nothing practi- 
cal developed. 

The stability of some of the uranium compounds 
probably accounts for some of the beneficial results 
achieved, as well as for some of the inconsistent and 
undesirable results. Figures 2 and 3 show that uranium 
forms very stable oxides and nitrides. Although no 
quantitative data are known to exist, there is both 
theoretical and experimental evidence to show that 
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2. Relation between free energy of formation of several metal 
oxides and temperature. Stability of oxides tends to increase 
with increase in negative values. 


uranium is also a strong sulfide former, similar to 
thorium in this respect. The expected stability of 
uranium sulfide is illustrated in Figure 4. From the 
relative positions of uranium and iron in this figure it 
would be expected that uranium would tie up un- 
desirable sulfur and thus reduce the brittleness that 
might otherwise result from the presence of the sulfur 
in the steel. 

This characteristic of forming stable oxides, nitrides, 
and sulfides should make it possible to put uranium 
into ferrous and nonferrous metals and alloys. Prop- 
erties of many metals depend markedly on the shape 
and distribution of their oxide, nitride, or sulfide con- 
tamination. “Deoxidation” is standard practice, for 
example, in steel metallurgy. In many cases, deoxida- 
tion means not only the removal of oxygen or the 
formation of innocuous oxides, but often it also means 
tying up nitrogen. For example, the use of aluminum 
for deoxidizing steel has an additional effect—some- 
times good, sometimes bad—through the segregation 
of nitrogen by the formation of nitrides. 

As a primary deoxidizer for steel, uranium will 
probably not be able to compete economically with 
aluminum, silicon, calcium compounds, and others. On 
the other hand, in some nonferrous alloys its cost 
would be negligible when compared to the cost of the 
base metal, so special benefits might offset costs. 
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3.Relation between free energy of formation of several metal 
nitrides and temperature. As in the cases of carbides and oxides, 
the stability of nitrides tends to increase with increase in 
negative values. 


The ability of uranium to tie up nitrogen, along 
with its probable ability to control the shape and melt- 
ing point of sulfide inclusions, may make uranium a 
highly desirable second addition to steel once the 
latter is deoxidized. Controlling properties of steel by 
neutralizing the harmful effects of nitrogen and sulfur 
is a most promising area of research, 


AppITIONS OF URANIUM TO STEEL 


The fact that uranium reacts quickly with available 
oxygen probably gave rise to many of the inconsistent 
results in the early use of uranium in steel. Much is 
now known which was not known then about prior 
deoxidation, e.g., the use of multiple deoxidizers and 
methods of adding reactive materials. This, plus the 
possibility of adding the uranium as an alloy of greater 
purity than was available at that time, should enhance 
the possibility of determining the true effect of 
uranium. 

New knowledge developed by the AEC about 
uranium alloys may further enhance the chances of 
efficiently using the metal. Specifically, it may now be 
possible to overcome one of the old drawbacks to the 
use of uranium—its tendency to sink to the bottom 


of the steel—which was revealed in many of the studies 
of the 1920's. 

The AEC has made an extensive study of the com- 
pound U,Si for objectives other than alloying steel, 
This compound contains 97 weight per cent uranium; 
i.e., it is almost pure uranium, but it has a density al- 
most the same as steel. It should not tend to sink in 
steel, therefore, even when diluted with iron as a ferro- 
alloy. Furthermore, the compound resists oxidation jn 
air (unlike much of the old ferrouranium ), so it could 
be added as a reasonably fine dispersion, provided it 
can be introduced directly into the steel and not into 
the slag. Also, the silicon should help protect the 
uranium from oxidation losses. 


ECONOMICS OF THE Use OF URANIUM IN STEEL 


Because depleted uranium compounds are a by- 
product, prices will be fixed initially, at least, on a 
somewhat artificial basis. Also, prices in the form of a 
useful addition to steel will depend greatly on the 
demand which is developed and the form in which it is 
used. It is reasonable to believe that the price would 
be in the range of $2 per pound of contained uranium 
if a market develops, This would be in the price range 
of tungsten and molybdenum additions for steel. If the 
market were too small, however, the recent cost of 
$4.85 per pound of uranium metal might be expected 
to continue, At this figure, which is above the price for 
vanadium or columbium in their ferroalloys, economic 
justification of uranium’s use would be difficult. Com- 
parable high prices restricted development and use of 
the metal in the 1920's and 1930's. 

As things stand now, technical developments are 
needed. The results of these developments will in turn 
dictate economic justification. Here, uranium is in a 
good position. It is inconceivable that demand could 
be so high as to cause a rise in price of depleted 
uranium. Rather, increased use would bring the price 
down by lowering the cost of preparation. 


As A SPHEROIDIZING AGENT FOR MAKING NopuLAR IRON 


In making nodular cast iron, either magnesium or 
cerium is added to the molten iron to bring about the 
separation of graphite in rounded form rather than as 
irregular flakes. Because the properties of cast iron are 
largely determined by the presence of graphite inclu- 
sions, spheroidizing the inclusions yields an iron with 
higher tensile strength and greater toughness. The 
parts played by magnesium or cerium in the sphe- 
roidizing mechanism are still a controversial matter, 
but it is thought to be related to their strong sulfide- 
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forming tendencies. Uranium is a very strong sulfide 
former, and the monosulfide does not melt below 
2000 C (3630 F). By analogy, uranium might prove 
superior to either magnesium or cerium for this 


purpose. 


For STRENGTHENING BY DISPERSION HARDENING 


Experience indicates that uranium oxides do not 
easily form slags with other oxides. Instead, the 
uranium oxides tend to remain suspended in a metal 
melt as a fine dispersion, Such a dispersion, if fine 
enough and if properly distributed, might well have a 
strengthening effect on steel or on high-temperature 
alloys. Currently, considerable interest is being shown 
in this type of hardening. Because of the thermo- 
dynamic stability of the oxide, as indicated in Figure 
2, the oxide would not be expected to be dissolved in 
the matrix metal at higher temperatures. Therefore, 
its hardening effects would not be destroyed. 


As A CONSTITUENT OF BEARING METALS 


Research on the use of uranium as a component in 
a hard intermetallic dispersion for bearings is already 
under investigation by the U. S. Bureau of Mines. 


4. Relation between free energy of formation of several metal 
sulfides and tempearture. Uranium sulfide, not shown here, is 
approximately as strong a sulfide former as thorium sulfide. 
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5. Photomicrograph of a section across an experimental 90 
tungsten - 10 uranium alloy. Interstices are occupied by uranium 
and incidental voids, which appear as dark spots. Density of 
the alloy, 17.4 gm/cm*, exceeds that characteristic of ordinary 
void-free commercial high-density alloys. 


Such dispersions might consist of UPb,, USn,, or 
UCu, in softer matrices, analogous to SbSn and CuSn 
dispersions in Babbit metal bearings. 


As A Gam™a-Ray SHIELDING MATERIAL 


The extent of gamma-ray penetration through a 
metal shield is a function of the atomic number of 
the metallic element composing the shield. Lead is 
commonly used as a gamma-ray shielding material 
in nuclear reactors. The greater atomic number of 
uranium makes the metal superior to lead on a weight- 
for-weight basis. Further, the higher density of ura- 
nium permits a smaller shield volume than if a less 
dense metal were to be used. Uranium can be cast 
and also worked, and it has better strength than 
lead. Furthermore, the use of uranium for shielding 
might, in some instances, also constitute stockpiling. 
This latter consideration is appealing from a con- 
servation point of view. 


Uranium Binary ALLOY SysTeEMs oF PossiBLe 
METALLURGICAL INTEREST 


As uranium metal becomes more easily available, 
the following two-component metal systems may prove 
useful as bases for future alloy development: 


System Suggested Purpose 

U-Cr —_ Cast eutectic hard metal carbide or boride 
alloys for hardfacing tools 

U-Au Hardening of gold by small uranium 


additions 
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Some possibility is apparent for the 
strengthening of magnesium-base alloys 


U-Mg 


U-Mo Alloys containing up to about 20 per cent 
Mo for use in other than reactor applica- 
tions. Finely disseminated, stable uranium 
carbide, nitride, or oxide dispersions might 
impart high-temperature strength to mo- 


lybdenum alloys 


U-Nb ___ This system appears to be of special in- 
terest from the standpoint of alloy devel- 
opment. A single-phase field extends across 
the entire diagram above about 1000 C 


(1832 F) 


Possibility of age-hardenable tantalum- 
base alloys 


U-Ta 


U-Ti 
U-Zr 


Heat treatable titanium-base alloys 


Hardenable zirconium-base alloys 


Uranium 1N Hicu-Densiry ALLOYS 


A common class of “heavy alloys” is based on tung- 
sten which has a density of 19.3 gm/cc. These alloys 
are made by powder-metallurgy procedures. 

As the result of low diffusion rates, tungsten metal 
powders cannot be fully sintered at moderate tempera- 
tures. Therefore, other metals are often incorporated 
into the powder mixture. These metals yield a rapidly 
diffusing liquid phase at reasonably low temperatures. 
In this way, a fully consolidated, dense shape can be 
obtained by sintering without applied pressure. For 
example, although the melting temperature of tungsten 
is 3410 C (6170 F ), practically complete consolidation 
of a 90W-7.5Ni-2.5Cu alloy can be obtained by sinter- 
ing at 1500 C (2730 F). The density of the alloy after 
sintering is about 17.0 gm/cc. 

If 10 per cent uranium (density 19.0) could be 
substituted for the lower density nickel and copper 


used in the sintering operation, it should be possible to 
obtain a density of 19.2 gm/cc, or an improvement of 
over 20 per cent in the most important property of 
the alloy. From a physical metallurgy standpoint, the 
uranium-tungsten system should be useful in powder 
metallurgy production. 

A single trial was made to determine whether 
tungsten powder consolidation with uranium appeared 
feasible. The result is illustrated in Figure 5. The 
globular shapes are practically pure tungsten cemented 
together with uranium metal. Although voids were 
not entirely eliminated in this first trial, the density 
of the alloy exceeded that characteristic of ordinary 
void-free commercial high-density alloys. Continued 
effort would result in the elimination of such voids, 
and the preparation of an alloy having near theoretical 
density. 


CONCLUSION 


In summary, two aspects of the case for uranium in 
metallurgical applications need to be considered. The 
first is the value of this metal from a strictly metal- 
lurgical standpoint. The earlier unfavorable economic 
circumstances surrounding uranium discouraged re- 
search and development so that the effort did not 
come even close to the program carried out on mo- 
lybdenum, for example. Moreover, the metallurgical 
technology for dealing with reactive metals such as 
uranium was much less advanced in earlier days. To- 
day, the progress in reactive metal technology and the 
increased knowledge of uranium itself encourage 
further efforts to use the metal in a number of different 
areas. 

The second aspect is the purely economic considera- 
tion of price. As a nuclear by-product, the future 
supply seems assured. As uses are developed, the cost 
of uranium metal may be expected to decrease. 

These considerations point to the promise of ura- 
nium as a factor in metallurgy. 


“If we ought not to fear moral truth, still less should we dread 
scientific truth. In the first place it can not conflict with ethics. 
Ethics and science have their own domains, which touch but do not 
interpenetrate. The one shows us to what goal we should aspire, the other, 
given the goal, teaches us how to attain it. So they can never conflict 
since they can never meet. There can be no more immoral science than 


there can be scientific morals.” 


Henri Poincaré, The Value of Science 
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Culture 
Animal and Plant Cells 


New techniques of cell culture are helping us to learn more about the basic units of 
P living matter and are yielding knowledge of exciting import for the future of man. 


by Rosert B. PAINTER 

- THE CELL 1S TO THE LIVING organism much the same as the atom is to matter, for, although 

it can be broken down into smaller components, it is the last point at which all the 

characteristics of the type can be recognized. Higher plants and animals consist, of course, 
of many kinds of cells. In the whole organism, inherent checks and balances exist, and 
the activities of any group of cells is affected by other kinds of cells that are present. 

Therefore, in order to measure any parameter of cellular physiology, it is necessary to 

free the cell to be studied from the influences under which it exists in the whole 

organism. For this purpose, the technique commonly known as tissue culture has 

been developed. 

} The term, “tissue culture”, is used to describe several similar kinds of experimental 
procedures. Actually, in nearly all cases, “tissue” culture is a misnomer, since the material 
under study is either a culture of one type of cell, in which case the correct term is “cell 

culture”, or a complete organ of an organism, in the technique known as “organ culture”. 

Although organ culture is extremely interesting in itself, its application thus far has been 


limited and will not be discussed further here. 
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Early attempts at cell culture routinely resulted in 
the same fate—overgrowth of the culture by swarms 
of microorganisms. With the advent of aseptic tech- 
niques, cell cultures became feasible, although still 
extremely difficult. The rich media necessary for the 
nutrition of the animal or plant cells furnished the 
ideal environment for the growth of microbes, many 
of which could multiply one hundred times as fast as 
the cell under study, Therefore, asepsis in the strict 
meaning of the word, i.e., complete freedom from 
microbial contamination, was necessary. The introduc- 
tion of a single bacterium could mean loss of the 
culture. To attain and retain such stringent conditions 
required the most elaborate experimental conditions. 
Rooms which could be completely sterilized were 
built, and they could be entered only by persons wear- 
ing sterilized gowns and masks. Special glassware, 
which could be handled so as to avoid introduction of 
all dust particles, was prepared. Many of the com- 
ponents of cell culture media cannot be heat sterilized 
(serums, embryo extracts, vitamins, etc.) so that time- 
consuming filter sterilization was necessary. 

In spite of these difficulties, cells from a great 
variety of plants and animals were successfully cul- 
tured. However, the accomplishments of growing the 
cells in the test tube were limited almost to the grow- 
ing. Except for a few nutrition studies, little was done 
with cell culture to increase our knowledge about cells 
themselves. In general, the pioneer cell culturists were 
content with just the culturing. 


1. Autoradiogram of HeCl cells in culture. A radioactive ma- 
terial important in the formation of protein was added to the 
culture on the left. After utilization by the cells, the distribution 
of the resultant radioactivity throughout the cells as evidenced 
by the small black dots was recorded by a special autoradiog- 
raphic method. The distribution shows that protein synthesis 
occurs throughout the cell. The radioactive material added to 
the culture on the right was a chemical used only for the synthe- 
sis of deoxyribonucleic acid (DNA), the cellular macromolecule, 
which is the carrier of hereditary traits found only in the 
nucleus. The fact that signs of radioactivity are found only over 
the nuclei of the cells shows that DNA formation is restricted 
to the nucleus. (Photomicrograph courtesy Brookhaven Na- 
tional Laboratory ) 
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After World War II, in the era of antibiotics, there 
opened a whole new vista for biologists. The low 
toxicity of such antibiotics as penicillin, streptomycin, 
and tetracyclene makes it possible to include them in 
cell culture media, where they can eliminate prac- 
tically all bacteria which might accidentally be intro- 
duced. The introduction of antibiotics made it possible 
to grow animal or plant cells in any laboratory with 
know-how in the technique of microbiology, and, in- 
deed, many bacteriologists became cell culturists al- 
most overnight. Thus the technique, which had been 
almost a scientific curiosity, limited to a few specially 
equipped laboratories, evolved into a highly useful 
tool for studies of many different kinds in hundreds 
of laboratories throughout the world. 


Types oF CULTURES 


Cell cultures are essentially of two kinds. The first, 
primary or explant cultures, are prepared by aseptic- 
ally removing small bits of the animal or plant tissue 
under study and placing it in a sterile growth me- 
dium. For better preparation, trypsin, an enzyme which 
breaks down some of the protein material holding 
cells together, is often used to obtain smaller pieces 
of tissue (explants). After the tissue bit has been 
transferred, cell division begins and the cells emerge 
from the explant, forming sheets of single-cell thick- 
ness. The growth continues for some time (days or 
weeks), but death of the explanted tissue generally 
limits the extent of the growth, and subsequently all 
the cultured cells die. 

The second kind of cell culture is known as the 
“established culture”. This type arises from primary 
cultures when, as sometimes happens, the cells grow- 
ing from the explant become autonomous. The cells 
attach themselves to, and multiply on, the surface of 
the glass container. When transfers are to be made, 
the cells are loosened from the glass by means of 
the previously mentioned trypsin, by scraping, or by 
means of a chelating agent (ethylenediamine tetra- 
acetic acid). The cells are counted under the micro- 
scope, and the desired number is placed into a new 
container holding the growth medium. The growth 
of cells in these cultures is rapid (the doubling 
time of some cell cultures is as low as 12 hours) and 
practically unlimited. The famous HeLa strain, iso- 
lated from a cervical carcinoma (the name derives 
from the first two letters of the first and last name 
of the patient, Helen Lamont) has been in continuous 
culture for about ten years, and is in use in labora- 
tories all over the world. 
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2. An example of mammalian cell plating. About 200 cells were 
placed in the dish at the top and allowed to multiply for about 
two weeks. Colonies of several hundred cells each, which have 
been stained, formed around original cells. The same number 
of cells was placed in the dish at the bottom, but then were 
subjected to a chronic irradiation source. The irradiation de- 
stroyed over 9O per cent of the cells, and only a few cells 
remained to form colonies. (Photomicrograph courtesy Brook- 
haven National Laboratory ) 


STuDIES ON CELLULAR PHYSIOLOGY 


In general, the most important contribution of cell 
culture has been a better understanding of the cell 
itself. As an example, it has been known for a long 
time that the human being requires eight specific 
amino acids for proper nutrition. Since there are 20 
amino acids in the proteins of the body, it was as- 
sumed that all cells were capable of synthesizing the 
remaining 12 from carbohydrate and the 8 “essential” 
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amino acids. However, when nutritional studies on 
several kinds of human cells were performed, scientists 
found that 13 specific amino acids are required for 
their growth. Thus it seems that most cells require 
these 13 amino acids, 8 of which must be supplied 
by the diet; the other 5 apparently can be synthesized 
only by certain specialized cells of the body, from 
which they are transported to the cells requiring them, 

A very fruitful and extremely interesting method 
for study of cells in culture is the use of time-lapse 
photography. Cell cultures are the ideal and _ prac- 
tically the only system in which cell movements can 
be studied by this technique. The cell culture is 
placed under the microscope to which is attached a 
movie camera. The apparatus is synchronized so that 
the microscope light comes on only when a picture 
is to be taken, in order that the cells under study are 
not under constant illumination. The number of expo- 
sures per unit time can be changed to fit the exper- 
iment. The unit of four frames per minute is often 
used, so that when the films are subsequently pro- 
jected at the normal rate of 16 frames per second a 
speed-up in the action by some 240 times is obtained. 
With this technique, surprising movements of cells 
have been observed, including “frothing” of the cyto- 
plasm (generally following cell division) and rotation 
of the nucleus. Such observations have changed the 
concept of the somatic cell; no longer thought of as 
a practically rigid object, it is now conceived of 
as possessing a highly active, constantly changing 
morphology. 

Another powerful technique, which has been very 
successful for the study of cellular physiology when 
used in conjunction with cell cultures, is autoradio- 
graphy. In this method, radioactively tagged materials 
are incubated with the cells, which, after the exper- 
imental procedure is finished, are killed and mounted 
on microscope slides. Thereafter, the slides bearing the 
cells are covered with a special kind of photographic 
emulsion and placed in light-proof boxes for a few 
weeks. The slides are then processed in the same 
manner as any photographic films. When studied 
under the microscope, overlying silver grains are ob- 
served at places in the cells where the radioactive 
material has accumulated. The grains are a result of 
the interaction between the radioactive particles and 
the silver bromide in the photographic emulsion. This 
technique, which yields information at the subcellular 
and cellular level, has been extremely useful in recent 
studies on nucleic acid and protein metabolism in 
cultured cells, and has been extraordinarily successful 
in determining the effect of ionizing radiation on 
these aspects of cellular physiology. 
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StupiEs IN VIROLOGY 


The use of cell cultures in the study of mechanisms 
of viral infections has resulted in at least two impor- 
tant advances. The first has been to allow the study 
of the virus-cell interaction in an intimate detail not 
possible in whole organisms, By being able to allow 
the virus to attach to just one type of cell, cell-culture 
studies have been freed of the complications met 
when several kinds of cells are involved, some of 
which may be active in combating viral infection. In 
cell-culture studies, precise measurements of the 
changes in cell metabolism and structure, subsequent 
to viral infection, can be made, and such studies have 
resulted in a better understanding of how a virus 
induces its own replication. 

The second advance, and one which has been of 
more immediate practical use, is the utilization of cell 
cultures to produce vaccines for immunization against 
virus diseases. The most outstanding of these, of 
course, is the Salk vaccine, resulting from studies by 
Dr. John Enders on poliomyelitis in cell cultures of 
monkey kidney. More recently, a vaccine against the 
common cold has been reported by English workers. 
Even if useful against only a fraction of the “cold 
viruses”, this represents a great step forward in the 
control of the disease of greatest economic importance 
in the world today. We can expect more vaccines to 
be produced from cell culture, as the methods of 
growing viruses become more sophisticated. 


Recent ADVANCES IN CELL-CULTURE TECHNIQUES 


One of the most important recent developments in 
cell culture is the technique of mammalian cell “plat- 
ing”. This technique, analogous to plating methods 
in bacteriology, consists of placing separated cells in 
a petri dish containing a proper medium. Each cell 
multiplies many times to form a colony large enough 
to be visible to the naked eye. The colonies can then 
be stained and counted. The effects of physical, chem- 
ical, and biological agents can be assayed by treating 
some of the plates with the agent and comparing the 
number of colonies produced with the number formed 
in untreated plates. This procedure, which depends 
on the nutritional adequacy of a medium developed 
by Dr. T. T. Puck, and his collaborators at the Uni- 
versity of Colorado, allows precise measurements of 
the effects of agents of all kinds on a parameter of 
great importance—the viability of the human cell. As 
in any field, the development of a quantitative tech- 
nique such as this one, in an area previously limited 
to qualitative methods, permits a whole new approach 
to experimentation. Already single cell plating has 
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been of importance in radiation biology, where it has 
shown that more than a single interaction of radiation 
with the sensitive portion of the cell is necessary for 
the killing of certain kinds of cells. It also has been 
used to study the mechanism of virus resistance of 
human cells and is being used to assay the toxicity of 
compounds for possible use in cancer chemotherapy, 

A completely different potential use of cell cultures 
is based on recent reports of successful growth of 
several kinds of plant cells in submerged culture. 
Many obstacles, such as the simple one of economics, 
and the more complicated one of the possible cancer- 
like characteristics of such cells, must be overcome 
before the application of these results will result in 
“food on the table”. However, in this day of concern 
over population explosions, space diets, etc., it is quite 
possible that meals of the future may include items 
derived from plant cells grown in cultures. The pos- 
sibility of a similar origin for table items such as 
steaks seems very remote, but then, a few years ago, 
TV and artificial earth satellites were mainly items 
found in science fiction. 


CONCLUSION 


The removal of single types of cells from whole or- 
ganisms and their study in culture has allowed precise 
measurements of cellular parameters, both in the un- 
disturbed state, and subsequent to external stimuli, 
such as radiation, and viral infection. Such studies are 
of great importance in understanding how cells oper- 
ate in the whole organism, but great caution is re- 
quired in transposing data obtained in cell cultures 
to the whole organism. This is true because, in culture, 
the cell is removed from many of the constraints and 
stimuli it normally encounters. As our understanding 
of these restraints and stimuli improves, the applica- 
tion of results obtained in cell culture can more 
directly be applied to the normal situation in the 
whole organism. Even in its present primitive state, 
the cell-culture technique has yielded important and 
exciting results, unattainable by other methods. 


The author, who received his Ph.D. 
degree in bacteriology from Ohio 
State University, is conducting re- 
search on the effects of irradiation on 
the nucleic-acid metabolism of can- 
cer cells and on the action of 
chemotherapeutic agents on cells in 
culture. Earlier, before coming to 
the Battelle staff, Dr. Painter was 
associated with the Brookhaven Na- 
tional Laboratory Medical Research 
Center where he conducted studies 
on nucleic acid metabolism in bac- 
teria and on mammalian cells in 
culture by high-resolution autora- 
diography techniques. 
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NOTES 


BATTELLE 


TAR FRACTIONS IN RUBBER 


Studies of potentially low-cost lignite tar 

fractions ,produced by new extraction and 

distillation methods from Texas lignite tar, 
indicate that the fractions have excellent antioxidant 
and plasticizing properties. Battelle chemists Richard 
A. Clark and William J. Mueller report that in re- 
search for Texas Power and Light Company and the 
Aluminum Company of America fractions were studied 
as antioxidants for natural and SBR rubbers and in 
plasticizers for SBR, neoprene, and nitrile rubbers. 

High-boiling methanol solubles, high-boiling hexane 
solubles, and blends of these were found to have anti- 
oxidant properties fully comparable to those of pheny]- 
beta-napthylamine or di-tert-butyl paracresol. High- 
boiling hexane solubles and a medium-boiling hexane 
soluble fraction were found to have plasticizing prop- 
erties similar to those of a commercial hydrocarbon- 
type softener. 

Blends of high-boiling methanol and high-boiling 
hexane solubles gave the best balance of antioxidant 
properties, while blends of high-boiling and medium- 
boiling hexane solubles appear to offer greatest 
promise as plasticizers. 


% CRITICAL ASSEMBLY EXPERIMENTS 


An important step in the design of reactors 

is their simulation in critical assembly ex- 

periments whereby their operating char- 
acteristics can be determined at very low power. In 
recent experiments, initial criticality was achieved on 
simulations of both the Variable Moderator Reactor 
and the Army’s First Mobile Low-Power Reactor. Joe] 
W. Chastain, in reporting on the operations at Bat- 
telle’s Critical Assembly Laboratory, stated that con- 
tinuing studies in both units are providing essential 
physics and design data that will contribute to the 
efficiency of the completed reactors. The laboratory, 
in operation four years, has been used in experiments 
on six reactor systems, including units for propulsion 
and for stationary power. 
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The simulated Variable Moderator Reactor, part of 
the U. S. Atomic Energy Commission’s New Reactor 
Concepts Program, is a boiling light-water reactor 
fueled with slightly enriched uranium dioxide. The 
reactor mock-up is being operated under contract with 
the Advanced Technology Laboratory of American 
Radiator and Standard Sanitary Corporation. In the 
VMR concept, the height of the moderator water, 
which is separated from the coolant water, can be 
varied to adjust the reactor power. Chastain explained 
that this method of control eliminates the need for 
control rods. 

The mock-up of the Mobile Low-Power Reactor 
was developed under the Army Nuclear Power Pro- 
gram, a joint program of the Atomic Energy Com- 
mission and the Corps of Engineers, and is being 
operated under contract with Aerojet-General Cor- 
poration, prime contractor for the development of the 
Mobile Low-Power Reactor. The reactor is light-water 
moderated and gas-cooled. The fuel element consists 
of 19 uranium dioxide pins of varied enrichment 
placed in a pressure tube which separates water 
moderator from gas coolant. A novel feature of the 
reactor is a flattened radial power distribution which 
permits a nearly uniform outlet gas temperature thus 
maximizing power output. 


BEACON FOR MISSILES 


% 


An airborne optical beacon has been devel- 

oped for following and recording the 

trajectory of missiles launched at night. 
When the beacon is used in conjunction with ground- 
based photographic equipment, it is expected to be 
possible, under proper conditions, to record the flight 
of missiles at distances up to 400 miles. The beacon’s 
precisely-timed, high-intensity flashes will record as 
a series of dots on a photographic plate. Plans call for 
photographers to control the beacon by a radio signal. 

The beacon was developed in research at Battelle 
for the Grimes Manufacturing Company. Apart from 
its capabilities, the beacon is of interest to designers 
as an example of the compact, precisely engineered in- 
struments built to rigid specifications for space-age use. 
The first production model weighs 33 pounds and is 
27 inches long and about 8 inches square. When placed 
in a missile, the beacon’s lens will become an integral 
part of the missile’s surface. 

Inside the beacon unit is a maze of transistorized 
circuitry which makes it possible to step up a nominal 
28 volts of direct current supplied by battery to 4000 
volts, The battery, consisting of a series of silver cells, 
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is 7 inches long by about 3 inches square, and its 
voltage build-up is sufficient to set off the flashtube 
light twice each second. The flashtube, similar to those 
used in photographic equipment, is a specially de- 
signed quartz tube filled with Xenon gas and with 
an electrode sealed into each end. At its peak, the 
flash gives off a light rated at 50 million lumens— 
the equivalent of 10,000 fifty-watt bulbs flashed 
simultaneously. 

Since the value of the beacon lies in precise timing, 
the unit has been designed so that each flash does not 
exceed one ten-thousandths (0.001) second, as meas- 
ured by standard illumination engineering techniques. 
The timing between flashes is equally critical. The 
required accuracy of the flash rate is within one one- 
thousandths (0.001) second. 

The precision required of the beacon, coupled with 
the unusual conditions under which it must perform, 
made extensive reliability studies necessary in con- 
junction with design of the instrument. The beacon 
must continue flashing for a minimum of 25 seconds. 
It is capable of withstanding temperatures from about 
—80 to 160 Fahrenheit at a relative humidity of 100 
per cent. Under operating conditions, surrounding air 
temperature may vary from 40 to 130 Fahrenheit, and 
the unit must withstand thermal radiation from the 
missile’s walls which may be at 700 Fahrenheit for 
three minutes. The unit has been designed also to 
meet extreme shock, vibration, and noise conditions. 


DESIGN FOR SPACE RADIATION 


The presence of high-energy charged par- 

ticles in the Van Allen belts surrounding the 

earth has raised questions about the effect 
of this environment on materials and components likely 
to be used in future space craft. Information on the 
earth-oriented particles in these belts has been pro- 
vided by instruments in earth satellites. The electro- 
magnetic radiation of most concern to environmental 
engineers occurs in the shorter wave lengths in the 
extreme ultraviolet, X-ray, and gamma regions. The 
charged particles in space include protons, alpha par- 
ticles, stripped nuclei, and possibly electrons. 

Robert F. Badertscher and Raymond E. Hess, both 
of Battelle, recently reviewed the possible effects of 
such radiation upon the design of vehicles to be ex- 
posed to the Van Allen belts. Referring to the metals 
in such craft, they state that many centuries would 
probably pass before their damage threshold would 
be reached, and therefore metals are probably not a 
critical material, Elastomeric materials and organic 
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fluids, on the other hand, having the lowest threshold 
of damage, would probably reach that threshold in 
about one year. Electronic components such as vacuum 
tubes, resistive elements, switches, and terminals and 
semiconductor materials are likely to be unaffected for 
periods exceeding a year. 

Badertscher and Hess conclude that for most satel- 
lites and space-probe vehicles the radiation need not 
be considered as a problem in design. For space 
stations designed to operate for years within the 
belts, provisions will probably have to be made 
for component shielding or periodic replacement. 


ON DIMENSIONAL ANALYSIS 


% 


Any physical process amenable to mathe- 

matical analysis involves certain physical 

quantities such as force, mass, and accelera- 
tion. These quantities are related to some fundamental 
system of units through their “dimensions”. The study 
of the interrelations among the dimensions of a set of 
physical quantities has been termed “dimensional 
analysis”. In those phases of physical research in which 
an adequate underlying mathematical theory is not 
available, the methods of dimensional analysis have 
frequently supplied the necessary framework for 
describing a phenomenon. 

Much of the justification for the procedures em- 
ployed in dimensional analysis, however, rests entirely 
on the intuition of the investigator. In many simple 
physical situations, the parameters to be used, and 
their significance, are clear. In more complex physical 
situations, however, the number of admissible para- 
meters and their interrelations are not intuitively 
evident. Furthermore, the role of certain philosophical 
ideas often utilized in dimensional analysis is not al- 
ways apparent. It is for these reasons, according to 
Abbott A. Putnam and Ralph E. Thomas, who con- 
ducted the Battelle-sponsored study, that more em- 
phasis on the mathematical structure underlying 
dimensional analysis appears desirable, 

In their study of the subject, Putnam and Thomas 
have presented two mathematical viewpoints. In the 
first, dimensional analysis is considered to be a mathe- 
matical process associated with transformation of the 
reference units of measure. In papers presenting this 
viewpoint, they demonstrate the utility of matrix meth- 
ods in an engineering context and apply matrix meth- 
ods to obtain a Pi Theorem, symbolically identical 
to Buckingham’s Pi Theorem, but differing in the as- 
sertions regarding the dimensions of the transformed 
physical measures. The second is a geometric point of 
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view of the problem of expanding the usefulness of 
dimensional analysis and is more closely oriented to en- 
gineering practice, especially as applied to fluid-flow. 


INFORMATION-CENTER STUDY 


The National Science Foundation urges all 

U. S. scientific and technical information 

centers to cooperate in a survey being con- 
ducted by Battelle Memorial Institute for the Founda- 
tion. The survey is intended to locate all information 
centers in the United States serving the physical and 
life sciences and technologies and to collect factual 
data relating to their activities and services, 

The Foundation will use the survey to prepare a 
national directory of information centers and to relate 
the activities of the centers to the total U. S. scientific 
and technical information program. Information con- 
cerning location, subject coverage, scope of collection, 
and types of services available, etc., will be gathered 
by questionnaire. 

The value of the survey and directory will depend 
upon the completeness of coverage. NSF, therefore, 
requests that any activity which identifies itself as an 
information center should send its name and address 
to Battelle Memorial Institute, 505 King Avenue, Co- 
lumbus 1, Ohio, Attention William C. Bickley. 


* Battelle staff members recently named to key 

technical posts include: William P. Achbach— 
member, Committee E-9 Aviation Panel, American 
Society for Testing Materials; Frederick W. Fink— 
member, Inter-Society Corrosion Committee, Electro- 
chemical Society; John E. Gates—chairman, and 
Edward G. Bodine and William C. Riley—members, 
Ceramics Task Force, Subcommittee II of Committee 
E-10, ASTM; H. W. Lownie, Jr._-member, Council for 
Organization and Operation of a Division of Material 
Sciences, ASTM; Ralph I. Mitchell and J, Mason 
Pilcher—members, Particle Size Subcommittee, Chem- 
ical Specialties Manufacturers Association; William T. 
Reid—second vice-president, Technical Association of 
the Graphic Arts (1960-1961). 


* Recently appointed: Dr. Robert I, Jaffee and 

George K. Manning, technical managers in Bat- 
telle’s Department of Metallurgy. According to Depart- 
ment Manager J. Harry Jackson, the veteran Battelle 
metallurgists will direct activities in the fields of 
process, mechanical, physical, fabrication, and chemi- 
cal metallurgy and in metallurgical engineering. 


CALIBRATION BY DIAMOND FORMATION 


FORCE - Tons 
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During one of the pressure calibrations of 
Battelle's “girdle” ultrahigh-pressure 
apparatus, Wendell Wilson and his 
colleagues produce diamonds. By detecting 


the usual transitions in bismuth, thallium, 
and barium, the calibration is extended to 
beyond 120,000 atmospheres, as shown in 
the graph below. Diamonds, recently made 
during a check on calibrations, and 
identified by their characteristic X-ray 
diffraction pattern (left), were produced (at 
about 1,200,000 psi) using molten nickel as 
catalyst. The cube face of one of the crystals 
reveals the unusual growth structure shown 
above. The “girdle” equipment, developed 
in Battelle's structural chemistry division, is 
being used in materials research for the 
U. §. Atomic Energy Commission. 


Forms at pressures in excess of 
80,000 atmospheres, using nickel 
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The Diffusion of Hydrogen in Zirconium Hydride. William 
M. Albrecht and W. Douglas Good, Jr. U. S. Atomic Energy 
Commission, BMI-1426, March 3, 1960, pp. 10. (OTS $0.50) 
The diffusion of hydrogen in zirconium hydride was studied 
using permeation techniques. The rate of permeation of hy- 
drogen through zirconium hydride disks was measured for 
small concentration gradients. Data were obtained at 61 to 65 
a/o hydrogen and 500 to 750 C. The diffusion coefficients were 
duseradned by the time-lag method. No variation of the 
diffusion coefficients with hydrogen concentration was observed. 
The diffusion coefficients can be expressed by 
D(cm* per sec) 599 exp (-34,800/RT). 


Radioactive Cylinders—A Tool for Wear Research. W. C. 
Arnold, V. T. Stonehocker, W. J. Braun, and D. N. Saunder- 
man. Preprint No. 126A, SAE Annual Meeting, Detroit, Michi- 
gan, January 11-15, 1960, pp. 12. 

Radioassay techniques can be used to determine the effect on 
cylinder wear that is experienced with variables such as start- 
ing, idle or cold temperature operation, sudden load changes, 
speed, torque, etc. Simultaneous data can be obtained on rings 
and cylinders, or other wearing parts of the engine through 
the use of different isotopes and pulse height analysis. Local 
areas may be monitored through selective irradiation of the 
cylinder in conjunction with pulse height analysis. 


Tomorrow’s Films Challenge Today’s Research. Bailey Ben- 
nett and C. W. Cooper. Package Engineering, v. 4, November, 
1959, pp. 52 + 7 pages. 

Development of single films by individual producers and the 
combining by converters of the properties of several films in one 
material will not meet today’s and tomorrow’s demands. Basic 
research must form a larger percentage of the total research and 
development effort as the problems become tougher and the 
return from empirical studies becomes more marginal. It is 
only through long-range, basic research that the ultimate goal 
of a “workhorse,” general-purpose film will be realized. As a 
challenge, the properties of such an ideal film are presented. 


Effect of Additions to Zircaloy on Hydrogen Pickup During 
Aqueous Corrosion. Warren E. Berry, Ear! L. White, and 
Frederick W. Fink. U. S. Atomic Energy Commission, BMI- 
1402, December 29, 1959, pp. 31. (OTS $1.00) 

The Ni in Zircaloy-2 is believed to be the major constituent 
responsible for the relatively high H absorption. Additions of up 
to 0.5 w/o Sb, As, Bi, or Te were nb sere | on the basis of their 
known ability to poison the catalytic effects of Ni in hydrogena- 
tion reactions of other systems. Results of tests conducted for 
a total of 224 days in 600 and 680 F water and 750 F steam 
revealed no decrease in H absorption in modified Zircaloy-2 
containing the aforementioned alloy additions. Hydrogen absorp- 
tion increased when these alloying elements were present in 
the range of 0.1 to 0.2 w/o. Corrosion resistance also decreased 
with alloy additions in these ranges. 


Examination of a Nonregenerative Heat Exchanger From 
the U.S.S. Nautilus (SSN-571). Warren E. Berry, Oliver M. 
Stewart, and Frederick W. Fink. U. S. Atomic Energy Com- 
mission, BMI-1416, February 19, 1960, pp. 53. (OTS $1.75) 
There is no serious stress-corrosion problem in any component 
normally in contact with the secondary water. Stress-corrosion 
cracking is a serious problem at the drainside juncture of tubes 
and the inner tube sheet at the inlet end. Stress-corrosion cracks 
in the tube sheets were less than 13 miles deep and do not 
pose a serious threat to operation of the unit. Cracking of seal 
welds could result in eventual leakage. 
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Radiometric Methods for the Determination of Magnesium 
and Calcium in Portland Cement. Charles T. Brown, James 
E. Howes, Jr., Thomas S. Elleman, Charles W. Townley, and 
Duane N. Sunderman. U. S. Atomic Energy Commission, BMI. 
1415, February 18, 1960, pp. 12. (OTS $0.50) 

Radiometric methods of analysis for Mg and Ca employ, as a 
precipitant, a standard solution of (NH,)sHPO, labeled with 
phosphorus-32. In the presence of NH,OH, this reagent pre- 
cipitates MgHN.PO, or Cas(PO,): from a solution of Mg or 
Ca ions. The reduction in the radioactivity level of the labeled 
phosphate solution after precipitation serves as a measure of 
the phosphate reacted and thus a measure of the quantity of 
Mg or Ca present. Studies have been made of the effects of 
reagent concentration, NH,OH concentration, and other ex- 
perimental variables. The interference of other elements present 
normally in portland cement and its raw materials has been 
determined. The concentration ranges for highest accuracy 
have been found to be 5 to 15 mg of MgO per 100 mil and 
15 to 30 mg of CaO per 50 ml. 


Recent Advances in Titanium Technology. E. W. Cawthorne 
and W. Stuart Lyman. PB 161 154; DMIC Memo 3, October 
24, 1958, pp. 34. (OTS $0.50) 

Growth of commercial applications of titanium has been steady 
and careful. Quality of mill products has continued to improve 
over recent months. Production brazing of titanium is still to 
be developed, but intensive research is underway. Titanium 
prices have continued to decline, although dramatic reductions 
have not occurred and are not to be expected. Titanium con- 
tinues to have a great promise in military aircraft and missile 
applications as a result of its weight-strength superiority over 
alternate materials and its superior corrosion resistance. Develop- 
ments now under way will reinforce and augment these 
advantages. 


Glass-Bonded Refractory Coatings for Iron- Or Nickel-Base 
Alloys. T. E. Cook and B. W. King. PB 161 166; DMIC Memo 
16, April 25, 1959, pp. 19. (OTS $0.50) 

Ceramic coatings are applied to metal to (1) prevent oxidation, 
corrosive attack or erosion, and (2) thermally insulate the metal 
or change the radiation characteristics of the surface. Recom- 
mended coatings, coating compositions, and details of pro- 
cedures for metal preparation and application are given. 


Experimental Analysis of Performance of Galvanomagnetic 
Amplifiers. R. K. Crooks, G. J. Falkenbach, and T. S. Shilliday 
PB 142 934; July 15, 1959, pp. 79. (LC Mi $1.50 Ph $12.30) 
This investigation is concerned with the theoretical and experi- 
mental analysis of the performance of galvanomagnetic ampli- 
fiers, especially the magnetoresistance amplifier, with verifica- 
tion of the analysis by laboratory investigation. Particular 
emphasis is placed on consideration of amplifier gain, im- 
pedance level, noise, band-width, and power-handling capa- 
ilities. Expressions for amplifier gain are developed and are 
verified experimentally for the magnetoresistance amplifier. 
Gain is shown to be a function of the d-c power dissipated in 
the semiconductor element, the mobility of the majority carriers 
in the element material, the magnetic bias on the element, and 
the efficiency of the input circuit in establishing the necessary 
a-c magnetic-flux density in the element. 


HOW TO CRT 


Reports, unless otherwise indicated, must be purchased pre- 
paid directly from the Office of Technical Services, U. S. 
Department of Commerce (designated OTS), Washington 25, 
D. C. or from the Publication Board, Library of Congress 
(designated LC), Washington 25, D. C. The PB number or, in 
the case of the U. S. Atomic Energy Commission Reports, the 
AEC number of the report must he listed with the order. Those 
USAEC reports with letters TIE in parentheses must be ordered 
from U. S. Atomic Energy Commission, Technical Information 
Extension, P.O. Box 1001, Oak Ridge, Tennessee. ® Fed- 
eral agencies and government contractors, their sub-contractors, 
and suppliers may obtain DMIC Reports gratis from the 
Defense Metals Information Center, 505 King Avenue, Colum- 
bus 1, Ohio. ® In most cases, gratis copies of articles and papers 
are available from the Battelle Publications Office, 505 King 
Avenue, Columbus 1, Ohio. 
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Centrifugal Casting of Aluminum-Uranium Alloys. Norman 
E. Daniel, Ellis L. Foster, Jr., and Ronald F. Dickerson. U. S. 
Atomic Energy Commission, BMI-1363, July 20, 1959, pp. 26. 
(TIE $0.45) 

With the equipment employed it was found that the best cast- 
ings were produced utilizing a pouring temperature of 2400 F, 
a heavy-walled steel cylinder rotating between 700 to 900 rpm 
for the mold and a bottom-pouring technique employing a 
retractable pouring spout. 


Progress Relating to Civilian Application During August 
and September, 1959. R. W. Dayton and C. R. Tipton, Jr. 
BMI-1377, September, 1959, pp. 99; BMI-1381, October 1959, 
pp. 95. (OTS each $2.50) 

Gives current status of work being done at Battelle on develop- 
ment of nuclear fuel elements, processing of feed materials, de- 
sign of components, and characterization and evaluation of 
nuclear metals and other materials. 


Reactor Core Materials. R. W. Dayton and E. M. Simons. 
Reactor Core Materials, v. 3, no. 1, February, 1960, pp. 56. 
Fuel and fertile materials (unalloyed uranium, alpha-uranium 
alloys, gamma-phase and epsilon-phase alloys, and other); 
moderator materials ( graphite, beryllium metal and alloys, and 
other); nuclear poisons (metallic poison materials, dispersion- 
control materials ); cladding and structural materials (corrosion, 
radiation effects in nonfuel materials, and other); special fabrica- 
tion techniques (melting, fabrication, cladding, and other) are 
discussed. 


Development of High-Strength Niobium Alloys for Elevated- 
Temperature Applications. John A. De Mastry, Frederic R. 
Shober, and Ronald F. Dickerson. U. S. Atomic Energy Com- 
mission, BMI-1417, February 22, 1960, pp. 22. (OTS $0.75) 
A study to improve the elevated-temperature strength of 
niobium by alloying has resulted not only in greatly improved 
strengths at 1200 and 1470 F but also in the development of 
improved fabrication techniques for these alloys. Tensile tests 
on the cold-worked materials at 1200 and 1470 F indicate that 
Crand Zr are both potent strengtheners of Nb. Limited weld- 
ing studies indicate that strong and reasonably ductile welds 
can be produced both by are and spot welding. 


Development of High-Strength Corrosion-Resistant Zir- 
conium Alloys. John A. DeMastry, Frederic R. Shober, and 
Ronald F. Dickerson. U. S. Atomic Energy Commission, BMI- 
1418 February 22, 1960, pp. 17. (OTS $0.75) 

Approximately 100 ternary and quaternary sponge-zirconium 
alloys were screened for structural and cladding applications in 
a natural-uranium-fueled power re- 
actor. The alloy additions studied included 2 to 4 w/o tin, 0.5 
to2 w/o molybdenum, and | to 3 w/o niobium. The effect of 
0.1 w/o iron and 0.05 w/o nickel additions to the experimental 
alloys was evaluated. All compositions were arc melted, rolled 
at 850 C from a helium-atmosphere furnace, vacuum annealed 
4hr at 700 C. and furnace cooled. Room- and elevated-tempera- 
ture hardness measurements were used to estimate the tensile 
strengths of the alloys, while corrosion resistance was evaluated 
by 1000-hr exposures to static 300 C water. 


Effects of Yttrium on the Fabrication and Tensile Properties 
of Two Modified Stainless Alloys. John A. DeMastry, Frederic 
R. Shober, and Ronald F. Dickerson. U. S$. Atomic Energy Com- 
mission, BMI-1420, February 24, 1960, pp. 15. (OTS $0.75) 
Alloys containing 55 w/o iron-22 w/o nickel-17 w/o chromium- 
25 w/o molybdenum-1.0 w/o niobium-0.03 w/o carbon-0.5 
w/o silicon with nominal additions of from 0 to 1.5 w/o yttrium, 
and 36 w/o iron-37 w/o iron-37 w/o nickel-18 w/o chromium- 
25 w/o molybdenum-1.5 w/o niobium-1.0 w/o aluminum-0.05 
w/o carbon-0.5 w/o manganese-0.5 w/o silicon with nominal 
additions of from 0 to 2.0 w/o yttrium, were prepared by 
vacuum-induction melting. Alloys containing 55 w/o iron were 
successfully forged in air at 1900 F rolled at 1850 F to 0.060-in. 
sheet and cold rolled to 0.015-in. sheet. Fabrication of alloys 
containing 36 w/o iron with more than 0.5 w/o yttrium was un- 
successful. Addition of yttrium had relatively no effect on the 
yield and ultimate strength from room temperature to 1850 F. 
The ductility of fabricable alloys studied was increased at 
elevated temperatures by increasing yttrium contents. The 
greatest increase in ductility occurred at 1.5 w/o yttrium. 
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Physical and Mechanical Properties of Molybdenum and 
the Mo-0.5 Ti Alloy. Richard W. Douglass. PB161 164; DMIC 
Memo 14, April 10, 1959, 23 pp. (OTS $0.50) 

Some physical properties of molybdenum and the Mo-0.5 Ti 
alloys of interest in the elevated temperature applications of 
these materials are briefly summarized. Mechanical properties, 
including tensile, impact, and fatigue data and creep and 
stress-rupture properties over a wide range of temperature are 
also presented. 


Solving Air Pollution Problems in Fertilizer Production. 
R. B. Endahl and G. F. Sachsel. Farm Chemicals, y. 123, 
January, 1960, pp. 26-27. 

The air polluting potential of most fertiliezr plants can usually 
be characterized into three separate types of pollution: Coarse 
dust, fume, odorous or corrosive gases and vapors. Discusses 
practical methods of abatement which may be applied in initial 
plant design, plant operation, plant maintenance, or in applica- 
tion of separate abatement equipment. 


Solubility Limits of Yttrium and the Lanthanide Rare-Earth 
Elements in Chromium and Chromium-lron Alloys. S. G. 
Epstein, A. A. Bauer, and R. F. Dickerson. U. S. Atomic Energy 
Commission, BMI-1376, September 1, 1959, pp. 14. (OTS 
$0.75) 

The solubility limits of Y and the lanthanide rare-earth elements 
in Cr and chromium-iron alloys were investigated at 2300 F 
and at room temperature. Bases of pure Cr and chromium 
alloyed with 10, 25, 50, and 75 w/o iron were prepared with 
additions of Ce, Dy, Er, Gd, Ho, La, Lu, Nd, Pr, Sm, Tb, Tm, 
Yb, and Y. Most of the elements investigated are estimated to 
be soluble to the extent of 0.1 w/o or less in the base alloys. 
Dysprosium, Er, and Ho exhibit solubility limits estimated to 
be between 0.1 and 0.3 w/o. In general, the solubilities of these 
elements decreases slightly from 2300 F to room temperature. 


Dissolution of Irradiated Consolidated Edison Power-Re- 
actor Fuel by the Sulfex and Darex Processes. Robert A. 
Ewing, Harvey B. Brugger, and Duane N. Sunderman. U. S. 
Atomic Energy Commission, BMI-1427, March 10, 1960, pp. 
22. (OTS $0.75) 
Losses of fertile and fissile materials during chemical decladding 
of irradiated prototype Consolidated Edison power-reactor fuel 
ins by the Sulfex and Darex processes were determined, on a 
sa scale, in all-glass apparatus. For air-fired low-density 
(-85% of theoretical fuel cores, minimum losses of U, Th, and 
Pu were in the 0.1 to 0.2% range, by either process. These losses 
increased if the dejacketed cores were allowed to remain in 
contact with the cladding solution. 


Model Studies of Flow and Mixing in the Partially Enriched 
Gas-Cooled Power Reactor. Lawrence J. Flanigan, Gale R. 
Whitacre, and Herbert R. Hazard. U. S. Atomic Energy BMI- 
1397, November 30, 1959, pp. 34. (OTS $1.25) 

A quarter-scale flow model, using air as a working fluid, was 
used to obtain design data for the PEGCPR program. A design 
for the core-support cylinder, to provide optimum mixing and 
core-flow distribution, was developed, following which experi- 
mental studies of core-flow distribution, mixing of flow from the 
two inlets, flow patterns in plenum spaces, flow patterns in the 
thermalshield-coolant passage, and pressure drops throughout 
the model were carried out. Results obtained in the model were 
then converted to values applicable to helium flow in the 


prototype. 


The Solid Solubility and Constitution of Yttrium in Iron-20 
to 40 w/o Chromium Alloys. M. S. Farkas and A. A. Bauer. 
U. S. Atomic Energy Commisison, BMI-1386, October 20, 1959, 
pp. 20. (OTS $0.75) 

The solid solubility of Y in iron-20 to 40 w/o chromium alloys 
was determined by metallographic techniques and found to be 
extremely small. At 1320 C, the maximum solubility is about 
0.12 w/o Y. Study of iron-rich alloys of the iron-yttrium system 
shows that the compound YFe; exists. A eutectic occurs between 
iron and YFe; at 1257 C. The constitution of iron-20 to 40 
w/o chromium-yttrium alloy containing less than 6 w/o yttrium 
was studied between 1250 and 600 C, 


Cross-Pollination of Ideas. Bruce W. Gonser. ASTM Bulletin, 
no. 242, December, 1959, pp. 43. 


There are many examples of cross-fertilization of ideas that 
any of us can cite. The point is that research and advancement 
in almost any field can profit by the ideas, experience, and 
knowledge gained in another field. It pays, then, to move about 
and mix with men in other fields of work. 


Some Metallurgical Considerations in Forging Molybdenum, 
Titanium, and Zirconium. Harry B. Goodwin. PB 161 162; 
DMIC Memo 12, March 25, 1959, pp. 43. (OTS $0.50) 
Reasons for the current interest in molybdenum, titanium, and 
zirconium are outlined briefly and typical uses are cited. The 
forging of each metal is discussed separately. In each case, 
the metallurgy of the metal is reviewed briefly and the effect 
of the metallurgical characteristics on forging practice is ex- 
plained. Practical hints on forging each metal are also given. 


Operational and Storage Life of Silicon Rectifiers. C. L. 
Hanks. Electronics, v. 32, no. 42, October 16, 1959, pp. 82-84. 
Silicon rectifiers are playing an increasingly important role in 
military electronic equipment. Their inherent characteristics of 
high efficiency, high current capability coupled with small 
physical size and stability at relatively high ambient tempera- 
tures have made them desirable for certain military applications. 
The introduction of Si rectifiers into military equipment re- 
quired the formulation of a specification to identify and control 
the parts used. The research program described reviews the 
initially proposed military specification on Si rectifiers and 
studies rectifier life characteristics to get data for establishing 
realistic life-test procedures and requirements for a military 
specification. 


Thermal Properties of Titanium and Titanium Alloys. J. W. 
Holladay. PB 161 152; DMIC Memo 1, August 25, 1958, pp. 
24. (OTS $0.50) 

Contains available data on the thermal properties of titanium 
and titanium alloys. The properties covered are thermal con- 
ductivity, thermal expansion, heat capacity, thermal diffusivity, 
and emissivity. Methods are given for estimating values for these 
properties when experimental data are not available. 


Some Metallurgical Factors in the Manufacture of Fine 
Wire. C. M. Jackson, J. G. Dunleavy, and A. M. Hall. Wire 
and Wire Products, v. 34, October, 1959, pp. 1349 + 8. 

The metallurgical factors discussed are melting and casting 
practice, hot-working practice, and annealing and cleaning 
practice. Although the details pertaining to each factor vary 
with the metal or alloy being drawn to fine wire, the underlying 
metallurgical principles are the same. In the discussions, it is 
assumed that the dies, lubricants, drawing speeds, and other 
mechanical factors are optimum for the particular metal or alloy 
being drawn. 


The Properties of Magnesium-Thorium Alloys. R. J. Jackson. 
PB 161 170; DMIC Memo 20, May 29, 1959, pp. 29. (OTS 
$0.50) 

Presents available engineering data for magnesium-thorium al- 
loys of interest for structural applications of high-speed manned 
aircraft, which are commercially produced or have reached an 
adavnced development stage. In addition, limited attention is 
given to fabrication of the alloys and design requirements that 
favor their selection. 


Implications of Rhenium Research in the Design of Re- 
fractory Alloys. R. L. Jaffee. PB 161 158; DMIC Memo 7, 
February 2, 1959, pp. 4. (OTS $0.50) 

There appear to be three effects of rhenium in molybdenum 
which are responsible for its unique behavior. These are: 
oxygen redisposition, twinning, and unlocking of dislocations. 
By combination of elements we might provide complex alloys 
with the same behavior, which now seems to be unique for Re 
as a binary alloying element. Even if complexing of more 
abundant alloying elements fails to produce the effects of Re 
in improving the ductility of Mo and W, the scientific value of 
the studies on Re will be considerable. 


Measurements of Wear in Combustion Motors by Using 
Radioactive Isotopes and Spectroanalysis. J. Jaspert and A. 
Reuter. (In German.) Verschleissmessungen an Verbrennungs- 
motoren mit radioaktiven Isotopen und mit iHlfe der Spektral- 
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analyse. MTZ: Motortechnische Zeitschrift, v. 21, no. 5, May 
1960, pp. 181-183. 

A survey is given of the factors to be considered in the selection 
of a method to measure wear. By means of radioisotopes the 
abrasion on smal! structural elements and even on selected Points 
of such elements may be measured rapidly and continuously. 
Often, conventional analytical methods are of advantage for 
the examination of larger structural elements or for simultaneous 
examination of several machine elements in long-duration tests, 
The selection of the measuring method should therefore be 
preceded by a careful examination of the requirements of the 
specific case. 


Ethylene Dibromide: Methyl Bromide Mixtures as Fumi- 
gants Against the Confused Flour Beetle. Harold FE. Kazmaier 
and R. Glen Fuller. Journal of Ecoomic Entomology, v. 52, no, 
6, December, 1959, pp. 1081-1085 . 

Most of the mixtures investigated were more effective against 
all life stages of the insect studied than was methyl bromide 
alone. In addition, many of the mixtures were more effective 
than either ethylene dibromide or methyl bromide, on the basis 
of mortality one day following exposure to the fumigant. Thus, 
insect kill is more rapid with mixtures than with either com- 
ponent alone. Larvae emerged from eggs laid by adults surviving 
treatment at all dosage levels of methyl bromide, and of mixtures 
containing less than 1.0 mg./1 of ethylene dibromide. No larval 
emergence was observed from eggs of adult beetles surviving 
treatments containing more than 1.0 mg./1l. of ethylene 
dibromide. 


A Method of Correlating Irradiation Effects in Dispersion 
Fuels. Donald L. Keller, Lewis E. Hulbert, and Bruce W., 
Dunnington. U. S. Atomic Energy Commission, BMI-1408, 
January 20, 1960, pp. 15. (OTS $0.75) 

No satisfactory method of predicting the life of dispersion fuels 
is in present use because the complexity of the factors relating 
to the structure of the fuel material and to the fluctuations in 
irradiation conditions makes meaningful correlation and in- 
terpretation of experimental data extremely difficult. In the 
present study, a method was proposed in which the effects of 
irradiation conditions are considered independently of material 
variables. Two simple failure models were devised (failure by 
creep and by short-term yield), and criteria which permit 
estimates of the relative severity of tests made under different 
test conditions but on identical specimens were developed. 


Behavior of Rubbing Molybdenum Surfaces in Sodium En- 
vironments. John W. Kissel, Carl W. Melton, and William A. 
Glaeser. U .S. Atomic Energy Commission, BMI-1405, January 
4, 1960, pp. 23. (OTS $1.00) 

Sodium was found to influence the sliding behavior of molyb- 
denum by modifying reacted films which provided boundary 
lubricants. These effects were also found to be temperature 
dependent. It was established that a sodium molybdate film on 
the molybdenum surfaces can be associated with low friction 
and diminished surface damage. 


High-Temperature Irradiation of a Zirconium Hydride-2 
w/o Uranium Alloy. Gerald E. Lamale, et al. U. S. Atomic 
Energy Commisison, BMI-1401, December 10, 1959, pp. 37. 
(OTS $1.25) 

Enriched ZrH; «:-2 w/o uranium specimens were irradiated 
under 1 atm of hydrogen at center-line temperatures between 
900 and 1400 F to uranium burnups of between 13 and 25 a/o. 
Specially designed irradiation capsules were used to provide 
the conditions of temperature and hydrogen atmosphere which 
were required. Each capsule was instrumented with five 
thermocouples so that ample temperature data could be obtained 
during the irradiation. Almost negligible density changes were 
produced in the material by the irradiation. Changes in length 
and diameter were of a degree which could fall within experi- 
mental error in measurement. Metallographic examination 
showed no change in microstructure which could be attributed 
to the effect of irradiation. 


A New Table of the Elements. Bertrand A. Landry. Main 
Currents in Modern Thought, v. 16, no. 4, March, 1960, pp. 
§2-91. 

Using the known periodic properties of existing elements and 
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the properties postulated by Seaborg for the elements up to 
number 118, symmetrical group arrangeemnts have been formed 
which predict that the total possible number of elements is 
finite and equal to 120. A new table of the elements, prepared 
on the basis, exhibits relations between elements that preserve 
the good points of the Mendeleev table but adds new important 
relations. The number of possible elements, 120, is shown to 
correspond to the number of “faces” of a four-dimensional 
dodecahedron, indicating that the elements from a four-dimen- 
sional space group and suggesting that our three-dimensional 
world is indeed finite but curved in four dimensions. 


Self-Agglomerating Fluidized-Bed Reduction. B. G. Langston 
and F. M. Stephens, Jr. Journal of Metals, vy. 12, April, 1960, 
pp. 312-316. 

It is believed that the data obtained from the experimental work 
on the direct reduction of finely-ground iron concentrates with 
hydrogen has demonstrated a mechanism which utilizes the 
adhesive characteristics of the particles in a fluidized bed for 
the production of agglomerated particles of a controlled size. 


Differential Survival to Leukemia as a Function of Infantile 
Stimulation in DBA/2 Mice. Seymour Levine and Carl Cohen. 
Society for Experimental Biology and Medicine, Proceedings, 
v. 102, no. 1, October, 1959, pp. 53-54. 

DBA/a mice were stimulated by being removed from the nest 
for 3 min. daily from birth to day 24. Control mice received no 
stimulation. Between days 45 and 55 all animals were im- 
planted with leukemia 1210. The stimulated mice showed 
significantly shorter survival time than their nonstimulated con- 
trols. This effect is assumed to be a result of early chronic stress 
leading to a reduced neurohumoral response to later challenge. 


Properties of Certain Cold-Rolled Austenitic Stainless Sheet 
Steels. R. J. Mangone, D. B. Roach, and A. M. Hall. Battelle 
Memorial Institute, Defense Metals Information Center, DMIC 
Report No. 113, May 15, 1959, pp. 64. PB 151 069. (OTS 
$1.75) 

Certain austenitic stainless sheet steels ,when called rolled to the 
full-hard and extra-hard conditions, possess properties which are 
suitable for aircraft structural applications. This report provides 
available information on the properties of five such steels in the 
above conditions. 


New Iron-Base High-Temperature Alloy? G. Kk. Manning. 
Metal Progress, v. 77, no. 4, April, 1960, pp. 117-119. 

Hot hardness curves for iron alloys containing 20% chromium 
with nickel, columbium, and carbon suggest excellent high- 
temperature strength and give a clue to the potential of these 
alloys in applications at elevated temperature. 


Ablation Deposits on Iron Meteorites. R. E. Maringer. 
Geochimica et Cosmochimica Acta, v. 19, no. 1, March, 1960, 
pp. 5-6. 

Of eight irons examined during the course of this study, four 
showed both visible structural alterations and hardness gradients 
near the meteorite surface, each of which can be definitely 
associated with the effects of aerodynamic heating. In addition, 
each of these irons displayed, at certain places on the surface, 
a metallic deposit which differed markedly from its substrate. 
None of the remaining four irons showed any evidence of either 
aerodynamic heating, or of an ablation deposit. 


Physical and Mechanical Properties of Tantalum. I. R. 
Ogden. AD-225 589; PB 161 182; DMIC Memo 32, August 28, 
1959, pp. 19. (OTS $0.50) 

Presents available data on properties at subzero, room, and 
elevated temperatures. Figures are given for commercial forms, 
including sheet and rod at temperatures of 3000 and 5000 F. 
The effect of oxygen contamination on the tensile strength of 
tantalum at about 5430 F is tabulated. 


The Machining of Beryllium. C. T. Olofson. PB 161 171; 
DMIC Memo 21, June 5, 1959, pp. 16. (OTS $0.50) 

Beryllium machines like cast iron, but is more adbrasive to 
tools. Carbide tools are normally used for turning, milling, and 
minute, respectively. Beryllium should be machined in an easy- 
drilling at speeds up to 250, 150, and 100 surface feet per 
to-clean, isolated area. The AEC recommendation for a safe 
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beryllium-in-air concentration is 2.0 micrograms or less per 
cubic meter. Chip cleanliness is required to maintain the 
maximum salvage value of beryllium. Cutting fluids are often 
omitted to prevent chip contamination. 


Hacksawing of Titanium and Titanium Alloys. Car! T. 
Olofson. AD-220 194; PB 161 174; DMIC Memo 24, July 6, 
1959, pp. 13. (OTS $0.50) 

Difficulties encountered in other machining operations are also 
present in sawing. They include galling, smearing, abrasiveness, 
and the generation of high temperatures in the cutting zone. 
Appropriate selections of pitch, speeds, and feeds not only 
should minimize the sawing difficulties of titanium, but also 
should create an economic balance between cutting rate and 
blade life. Cutting rates for titanium are about 25 to 50 per 
cent lower than those associated with quenched and tempered 
alloy steels of equivalent hardness. Blade life in terms of 
productivity is about 50 per cent lower than that with alloy 
steels of equivalent hardness. 


Profile Milling Titanium and Its Alloys. Car! T. Olofson. 
AD-220 195; PB 161 175; DMIC Memo 25, July 10, 1959, pp. 
4. (OTS 0.$50) 

Profile milling is a method of milling in which the path of a 
single-spindle cutter is guided and controlled by a stylus tracing 
a master form or a template made to the contour, shape, or 
pattern to be reproduced on the workpiece. When profile milling 
titanium and its alloys, vibrations must be held to an absolute 
minimum. Vibrations, when present, are induced in the cutter 
stylus and hence are reproduced at the cutter spindle. These 
add to any vibrations already present at the cutter spindle. 
These add to any vibrations already present at the cutter. The 
result is poor tool life, even fracture of harder cutter materials 
such as carbides. 


Spindle Shaping of Titanium Sheet. Car! T. Olofson. AD- 
220; PB-161 176; DMIC Memo 26, July 15, 1959, 4 pp. (OTS 
$0.50) 

Spindle shaping is a hand-fed, edge-profiling operation for 
certain types of sheet-metal parts. The blank is firmly clamped 
to a template of desired edge contour. By means of a suitable 
fixture, the template and blank are then hand fed into an in- 
verted single-spindle cutter protruding through a table. A bear- 
ing surface on the milling-type cutter traces. A bearing surface 
on the milling-type cutter traces the contour of the template, 
thereby guiding the cutter as it cuts the profile of the part. 
Parts can be produced from titanium and titanium-alloy sheet 
with aircraft-quality edge finish. This method is feasible for 
shaping sheet metal in gages from 0.060 to 0.187 inch, using 
carbide cutters and carbon dioixde as a coolant. 


The Influence of Lubrication on the Compactability of 
Magnesium-Green Salt Blends for Bomb Reduction. Stan J. 
Paprocki, Ronald J. Carlson, and Edward G. Smith ,Jr. U. S. 
Atomic Energy Commission, BMI-1193, June 18, 1957, pp. 16. 
(TLE $0.30) 

Sufficient lubrication of the die surfaces during the final com- 
pacting of blends of uranium tetrafluoride (UF,) and mag- 
nesium is necessary to prevent Mg from seiizng to the die walls. 
Thick lubricants such as mineral oil and Dag 217 were the 
most effective in preventing seizing over a period of time be- 
cause they remained on the die surfaces longer than did the 
more fluid lubricants. Punch clearance was found to have little 
or no effect on the seizing problem. 


Gas-Pressure Bonding of Zircaloy-Clad Flat-Plate Uranium 
Dioxide Fuel Elements. Stan J. Paprocki, Edwin S. Hodge, 
Donald C. Carmichael and Paul J. Gripshover. U. S. Atomic 
Energy Commission, BMI-1374, August 28, 1959, pp. 106. 
(OTS $2.50) 

A solid-state bonding technique involving the use of gas pressure 
at elevated temperatures was investigated for the preparation of 
compartmented Zircaloy-clad flat-plate uranium dioxide fuel 
elements. These investigations involved development of meth- 
ods for the surface preparation and assembly of fuel-element 
components for bonding, determination of optimum bonding 
parameters. Optimum bonding with a minimum core-to-cladding 
reaction was achieved by pressure bonding at 1500 to 1550 F 
for 4 hr using a helium gas pressure of 10,000 psi. A post- 
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bonding heat treatment for 5 min at 1850 F in a salt bath 
promoted additional grain growth at the bond interface during 
the alpha-to-beta transformation. Graphite and chromium were 
found to be relatively effective barriers. 


A Metallurgical Study of Molybdenum. Robert M. Parke. 
PB 140 847; May 1, 1951, pp. 89. (LC mi $4.80 ph $13.80) 
Greater ductility and lower rupture strength were exhibited by 
wrought arc-cast Mo in an H atmosphere as compared with 
vacuum tested specimens. Procedures are descri for meas- 
uring the solubility of O in Mo which are believed feasible up 
to 3000 F. Quench aging occurs in Mo quenched from 3800 F, 
and — place at room temperature over a period of at least 
2 months. 


Construction Materials for Various Head-End Processes for 
the Aqueous Reprocessing of Spent Fuel Elements. C. L. 
Peterson, P. D. Miller, J. D. Jackson, and F. W. Fink. U. S. 
Atomic Energy Commission, BMI-1375, August 28, 1959, pp. 
127. (OTS $2.75) 

Materials of construction were evaluated for use in critical areas 
of head-end processes for the aqueous reprocessing of spent 
nuclear fuel elements. The Sulfex-Thorex, Darex-Thorex, Darex, 
Zirflex, and Zircex processes were considered. The effect of 
varying heat treatments on the resistance of the materials was 
also evaluated. Dissolution of unirradiated fuel pins was carried 
out in vessels of promising materials. 


Particle-Size Distribution and Concentration of Aerosols. 
J. M. Pilcher, R. I. Mitchell, and R. E. Thomas. PB 143 365; 
March 31, 1954, pp. 75 (LC mi $4.50 ph $12.30) 

The performance of the Battelle No. 3 cascade impactor has 
been substantially improved as an instrument for determining 
the particle-size distribution and concentration of aerosols. A 
fluorometric method of analysis, to determine the amount of 
aerosol particles impacted on each stage, has been developed as 
a substitute for the more tedious gravimetric analysis using 
microbalances. Analysis of variance of particle-size data ob- 
tained by gravimetric methods indicates that wtih suitable 
precautions, the procedure may be brought under statistical 
control. The reproducibility of weighing on microbalances is 
about + 9 micrograms at the five per cent level. 


Harmonic Analysis of Random Variables in Industrial Con- 
trol Systems. L. Pun. (In French.) Analyse harmonique des 
grandeurs aléatoires dans les reglages automatique. Nouvelles 
‘Techniques, v. 1, no. 4, 1959, pp. 34-39. 

Using the mean square error criterion, the author examines dif- 
ferent accuracy problems arising in industrial control systems. 
The criteria generally used is the mean square error of the out- 
put signal; harmonic analysis permits an easy computation of 
this error when one knows the statistical characteristics of the 
input signal and the transfer function of the automatic system. 
When the system is already installed, the output error is pre- 
determined. If it is possible to modify the regulating part of 
the automatic system, one minimizes this error. When there 
is a possibility of inserting a new control element, it will be 
necessary to optimize the outer error. This can done by a 
theoretical linear approach ( Wiener-Hopf method), followed by 
an experimental nonlinear analysis using electronic computers. 


Numerical Solution of Fuel-Element Thermal-Stress Prob- 
lems. Robert F. Redmond, Harry Pollack, Alton E. Klickman, 
William S. Hogan, Harold M. Epstein, and Joel W. Chastain. 
U. S. Atomic Energy Commission, BMI-1422, February 26, 
1960, pp. 45. (OTS $1.50) 

In developing a method of numerical analysis for the solution 
of thermal-stress problems, special emphasis was given to fuel 
elements with internal coolant channels. Numerical techniques 
for reducing the partial differential equation system to a form 
suitable for numerical solution and a new iterative method of 
solving large systems of linear algebraic equations were em- 
ployed. Computer codes were devised to obtain the numerical 
solution of the thermal stress problems. 


Data on the Corrosion Resistance of Electroplated Zine Die 
Castings. W. H. Safranek, H. R. Miller, R. W. Hardy, and 
C. L. Faust. Plating, v. 47, April, 1960, pp. 405-411. 


Summarizes three programs on a search for practical methods of 


improving the corrosion resistance of electroplated zine die 
castings. The performances of 46 different plating systems are 
tabulated. The data show that duplex nickel coatings are 
efficacious, but perform effectively only when they are plated 
with 0.02 mil, or more, of chromium. A composite of bright 
nickel and 0.055 mil of chromium also was effective in prevent- 
ing corrosion during accelerated and outdoor tests. 


Properties of Refractory Alloys Containing Rhenium, 
Chester T. Sims and Robert I. Jaffee. American Society for 
Metals, preprint No. 164, 1959, pp. 14. 


The fabrication and properties of the refractory alloys of 
molybdenum, tungsten, and tantalum with rhenium are pre- 
sented. Molybdenum-rhenium and tungsten-rhenium show a 
considerable tensile strength advantage over the base metal at 
elevated temperatures. In the recrystallized condition, the al- 
loys are significantly more ductile. Rhenium additions to 
tantalum do not promote fabricability although the extent of 
the alpha solid solution field is broad. Molybdenum-tungsten- 
rhenium ternary alloys have properties a to those found 
for the binary system with rhenium. Solid solutions extend along 
a line roughly between W-25Re and Mo-35Re (atomic %) in 
the ternary phase field. 


Evaluation of Weld-Joint Flaws as Initiating Points of 
Brittle Fracture. II. R. P. Sopher, A. L. Lowe, Jr., D. C. 
Martin, and P. J. Rieppel. Welding Journal Research Supple- 
ment, v. 38, no. 11, November, 1959, pp. 441S-450S. 

Tests were made to determine the part that weld flaws have 
played in the initiation of brittle fractures in welded structures 
in ships. The results indicate it is quite difficult to initiate brittle 
fractures from flaws less than four in. in length. Instructures 
that are stressed in biaxial tension, it appears that rather large 
flaws could be tolearted. If the designer has a general idea of 
the state of stress in a welded structure, he can predict the 
limitations of the soundness requirements of the et deposit. 


Short-Time Creep Properties of Structural Sheet Materials 
for Aireraft and Missiles. John A. Van Echo, Damian V. 
Gullotti, et al. AF Technical Report 6731; PB 129516; January, 
1956, pp. 79. (LC—$4.50) (LC - mi $4.50, ph $12.30) 

Cr properties are reported for several commercial sheet ma- 
terials including RD-70 titanium, 61S-T6 and 75S-T6 alluminum 
alloys, SAE 4130 steel, the heat-resistant alloy steel A-286, 
and two stainless steels 17-7 PH and type 410. The test results 
were obtained under special short-time (% to 120 minutes), 
rapid-heating (50 to 250 F per second) test conditions to 
simulate service conditions. Each alloy was tested over the use- 
ful temperature range for the particular material. 


A New Class of Lead-Base Alloys. D. N. Williams, J. A. 
Houck, and R. I. Jaffee. Metal Progress, v. 77, no. 2, February, 
1960, pp. 79-81. 

Experimental work indicates that dispersing a metal powder in 
lead improves its tensile properties. Made by stirring powders 
of low solubility such as copper, nickel, and cobalt into molten 
lead, the new alloys show promise in extending the usefulness 
of the heavy metal. 


Duplicate Platemaking. J. Homer Winkler. Photoengravers 
Bulletin, vy. 49, no. 8, March, 1960, pp. 7-16. 

As with original printing surfaces, duplicate plates possess im- 
portant and unique characteristics for letter-press printin 
production. Each kind of plate has its advantages, its — 
market, its fringe applications. Within the next few years, 
duplicate plates will face their most serious competitive chal- 
lenge from original plates. The new one-bite and high-speed 
etching processes bring photoengravings into the competitive 
area. 


Insulation-Resistance Measurement Technique for Carbon- 
Composition Resistors. E. N. Wyler and H. S. Floyd. Instru- 
ments and Control Systems, v. 32, September, 1959, pp. 
1370-1371. 

A study of the problem of insulation resistance measurements 
on carbon-composition resistors disclosed variations in resistance 
readings that were due to variations in (1) contact area, (2) 


test voltage, (3) electrification time, and (4) resistor surface 
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ADMINISTRATION AND PHILOSOPHY 
OF RESEARCH 


7418 Creative Thinking and Experimenting. Experimental 
science projects are discussed, with particular reference to those 
which are entered in science fairs. A sharp distinction is drawn 
between projects which are scientific investigations and those 
which are demonstrations. The former follows the pattern of 
question, hypothesis, experiment, modified hypothesis, etc. 
H. R. Crane. American Journal of Physics, v. 28, no. 5, May 
1960, p. 437-443. 


7419 The R&D Proposal. Now, as never before, the private 
industry or institution must respond with knowledge, skill, and 
creative planning to bid successfully for Government research 
and development contracts. John V. E. Hansen. Astronautics, 
v. 5, Apr. 1960, p. 39 +- 5 pages. 


7420 An Industrial Dynamic Approach to the Management 
of Research and Development. An attempt is made to seek 
out the factors of major importance and to organize them into 
a meaningful whole. Basic to the analysis are the views of 
product value and cost as streams in time, of managerial 
capabilities. Abraham Katz. IRE Wescon Convention Record, 
v. 3, pt. 8, 1959, p. 3-11. (TK1 In6.6lw Vis.) 


7421 Leadership: Man and Function. There is a useful 
distinction to be made between the idea of leadership as a 
personal quality and the idea of leadership as an organizational 
function. The way in which a management distributes the 
responsibility for making the set of choices it has thus claimed 
to itself defines its structure. Alex Bavelas. IRE Wescon Con- 
vention Record, vy. 3, pt. 8, 1959, p. 12-15. (TK1 In6.6lw Vis.) 


7422 Men, Methods and Imagination. Successful product 
engineering depends most on the men and their ability. But 
they must have a strong engineering management to back them 
up with facilities, trust, and a versatile organizational structure. 
Richard M. Koff. Product Engineering, v. 31, no. 18, May 2, 
1960, p. 46-47. 


7423* Major Researches in Creativity. The problem is 
discussed from different viewpoints and a number of authors 
and authorities are cited. Herbert A, Shepard. Research Man- 
agement, v. 2, no. 4, Winter 1959, p. 203-220. 


7424* Personnel Audits and Their Effect Upon Research 
Productivity. The proper rating of research personnel is dis- 
cussed in detail. Glenn W. Giddings and Lowell W. Steele. 
Research Management, vy. 2, no. 4, Winter 1959, p. 231-240. 


7425* Getting Research and Product Development Started 
in Small Firms. The management should formulate a series of 
technical problems, hire a scientist or an engineer to start some 
experimental work, establish a research policy and planning 
committee, keep complete records in laboratory notebooks. 
Maurice Holland. Research Management, y. 2, no. 4, Winter 
1959, p. 241-249. 


7426* A Continuum of Applied Science in the Corpora- 
tion. Leslie E. Simon. Research Management, vy. 2, no. 4, 
Winter 1959, p. 251-259. 


7427* Management’s Views on Research in Chemical In- 
dustry. The factors governing the start of research activity in 
a chemical industry and the subsequent development of large 
industrial research laboratories are described. Examples from 
actual experience in the development of the various chemical 
plants of Staatsmijnen in the Netherlands, originally only a 
mining company, are given and the important role of research 
in this development is illustrated. A research laboratory is 
held to be a vital organ in the body of a healthy industry. 
J. S.A. J. M. van Aken. TVF. Teknisk-V etenskaplig Forskning, 
v. 31, no. 2, 1960, p. 57-64. 

® Asterisks mark items that may be used in the Batt-lle Library only. None 
of the unbound materials listed are available for interlibrary loan. 
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AERONAUTICAL AND 
ASTRONAUTICAL ENGINEERING 


7428 = Relativistic Theory of Rocket Flight With Advanced 
Propulsion Systems. Presents a theory of rocket propulsion, 
applicable to either adiabatic or diabatic jets, and to several 
methods for handling fuel residual. Emphasis is given to the 
performance limitations imposed by both fuel energetics and 
power supply weight. The discussion is limited to constant- 
pea John Huth. ARS Journal, y. 30, Mar. 1960, p. 


7429 Correlation of Theoretical and Photothermoelastic 
Results on Thermal Stresses in Idealized Wing Structures. 
The photothermoelastic method was applied to the experimental 
evaluation of thermal-stress theories. The new technique was 
correlated with several theories which analyzed the transient 
thermal stresses in idealized wing structures of high-speed air- 
craft. Various theories were inevestigated which represented the 
same idealized wing models and differed from each other only 
in the simplifying assumptions regarding the temperature distri- 
butions in skin and webs. Herbert Tramposch and George 
Gerard. ASME, Transactions, Series E, Journal of Applied 
Mechanics, vy. 27, no. 1, Mar. 1960, p. 79-86. 


7430* The Effect of a Damping Compound on Jet-Efflux 
Excited Vibrations. Presents a simplified theory for the acoustic 
damping of flat panels set in a much larger body, such as a 
fuselage. It is assumed that the structure and the damping 
compound together constitute a linear system. D. J. Mead. Air- 
craft Engineering, vy. 32, Apr. 1960, p. 106-113. 


7431 Thermal Protection of Space Vehicles. The near- 
steady heating conditions encountered in long-term spaceflight 
have sparked development of integrated systems designed to 
rotect the vehicle while combining maximum insulating ef- 
ectiveness and low weight. Peter E. Glaser. Astronautics, v. 
5, Apr. 1960, p. 40 + 3 pages. 


7432* The Scientific Exploration of Space. Surveys the 
use of space probes to obtain information about the solar system 
and interplanetary space. The mechanics of the most common 
orbits are described and typical space probes illustrated. Some 
of the scientific data obtained and some Canadian experiments 
are mentioned, and the question of the motivation for space ex- 
ploration is discussed. G. D. Watson. Canadian Aeronautical 
Journal, v. 6, no. 3, Mar. 1960, p. 81-89. 


7433* Potential Flow About an Aerofoil With a Split Flap. 
By properly taking account of the standing vortex, potential 
flow theory may be applied to calculate the streamline pattern 
about an aerofoil with a split flap. The theory confirms that 
aerofoils with split flaps used in combination with circulation 
control yield large lift coefficients. P. Mandl. Canadian Aero- 
nautical Journal, vy. 6, no. 4, Apr. 1960, p. 123-125. 


7434 Optimal Accuracy Rocket Trajectories. The rocket 
optimization formulation of B. D. Fried is modified slightly to 
facilitate the study of maximum accuracy trajectories. Various 
illustrative special solutions are obtained, particularly perturba- 
tion results valid for small thrust. For surface-to-surface rockets 
in a Kepler field, optimal thrust programs are obtained nu- 
merically, their accuracy is studied quantitatively, and com- 
parison of range and of accuracy is made with rockets using a 
constant-angle thrust program. George A. Baker, Jr., Kenneth 
W. Ford, and Charles E. Porter. Journal of Applied Physics, 
v. 30, Dec. 1959, p. 1925-1932. 


7435 Real Gas Effects in Flow Over Blunt Bodies at 
Hypersonic Speeds. A hypersonic shock tunnel was developed 
to investigate the aerodynamic characteristics of flow over 
bodies at conditions comparable to those encountered by ballistic 
missiles and satellites re-entering the atmosphere. Some results 
for a shock velocity of over 50,000 ft. per sec. in the shock 
tube portion of the facility are presented. Static pressure in- 
vestigations were made in the nozzle to determine the flow 
condition and the expansion process. H. T. Nagamatsu, R. E. 
Geiger, and R. E. Sheer, Jr. Journal of the Aero/Space 
Sciences, v. 27, Apr. 1960, p. 241-251. 


7436 Considerations for Automatic Real-Time Flight 
Determinations. Methods currently used for the reduction of 
tracking data are extremely costly. Capabilities and require. 
ments are discussed for a “Super-Theodolite”, an automatic 
theodolite with three specific techniques: electronic angular 
measurement, analog-to-digital conversion, and measurement of 
focal-plane tracking error. Earle B. Brown. Society of Motion 
Picture and Television Engineers, Journal, v. 69, Mar. 1960, 
p. 172-175. 


7437* All Weather Landing. Describes instrumentation for 
various phases of aircraft approach and landing in bad weather, 
with emphasis on current and future developments to meet the 
special requirements of jet transports. Perey Halpert. Sperry 
Engineering Review, v. 13, no. 1, Apr. 1960, p. 2-11. 


7438* The Golden Book of the National College of Aero. 
nautics. The Fiftieth Anniversary (1909-1959). Presents a 
review of the activities of the National College of Aeronautics 
during the 50 years of its existence. (In French.) Livre d'or de 
l'Ecole Nationale Supérieure de |’Aeronautique. Cinquante an- 
nées d’existence (1909-1959). E. Ploix, et al. 197 pp. 
(TL560.4 P21L) 


7439 Fixed-Base Simulation Study of a Pilot’s Ability to 
Control a Winged-Satellite Vehicle During High-Drag 
Variable-Lift Entries. Tests showed that a pilot can success- 
fully control the trajectory of the vehicle in several ways. A 
desired value of deceleration or rate of descent may be estab- 
lished and maintained. Lack of static stability in yaw for this 
vehicle was found to be objectionable. John M. Eggleston, 
Sheldon Baron, and Donald C. Cheatham. U. S. National 
Aeronautics and Space Administration, Technical Note, NASA 
TN-D-228, Apr. 1960, 60 pp. (TL570 Un3t Vis.) 


7440 Investigation by Schlieren Technique of Methods of 
Fixing Fully Turbulent Flow on Models at Supersonic 
Speeds. The results indicate that, within the Reynolds number 
per foot range investigated, both two-dimensional wire and 
three-dimensional granular types of roughness caused large 
forward movements of transition at constant Reynolds number 
per foot; however, the forward movement with increase in 
Reynolds number per foot was very slow for the two-dimen- 
sional wire roughness. Mary W. Jackson and K. R. Czarnecki. 
U. S. National Aeornautics and Space Administration, Technical 
Note, NASA TN-D-242, Apr. 1960, 16 pp. (TL570 Un3t 
Room 290) 


7441 An Analysis of Nose Ablation for Ballistic Vehicles. 
The heat lost by radiation is negligible compared with that 
disposed by ablation. A limiting total mass loss is found which 
is independent of vehicle weight, drag, and initial and impact 
velocity. Expressions are presented from which may be cal- 
culated the total mass loss experienced by the nose of the 
vehicle at both the stagnation point, where laminar flow prevails 
and at the sonic point, where the flow is considered turbulent. 
Leonard Roberts. U. S. National Aeronautics and Space Ad- 
ministration, Technical Note, NASA TN-D-254, Apr. 1960, 30 
pp. (TL570 Un3t Vis.) 


7442 An Analysis of Ablation-Shield Requirements for 
Manned Reentry Vehicles. The problem of sublimation of 
material and accumulation of heat in an ablation shield is 
analyzed and the results are applied to the re-entry of manned 
vehicles into the earth’s atmosphere. The parameters which 
control the amount of sublimation and the temperature distribu- 
tion within the ablation shield are determined and _ presented. 
Leonard Roberts. U. S$. National Aeronautics and Space Ad- 
ministration, Technical Report, NASA TR-R-62, 1960, 55 pp. 
(TL521 Un3ra Vis.) 


See also: 8565 (cooling airborne power supply ). 


AGRICULTURE 


7443* Distribution of Substituents in Corn Starch 
Granules With Low Degrees of Substitution. Electron- 
micrographs of sections from granules esterified to low levels 


= 


= 


with sulfate or phosphate and then ion-exchanged with Hg show 
that more esterification takes place in narrow layers near 
ripheral and cavital surfaces than in deeper regions. Rey L. 
Whistler and W. W. Spencer. Archives of Biochemistry and 
Biophysics, v. 87, no. 1, Mar. 1960, p. 137-139. 


7444* Qualitative Changes in Natural Populations During 
Changes in Abundance. Preliminary descriptions are given of 
recently established categories of individual tent caterpillars 
differing in total activity and behavior, and of the biological 
consequences of mixing different proportions of these active 
and sluggish larvae in colonies. A colony with enough active 
individuals built several long, clavate tens, dispersed them 
widely, and foraged far away from them. A colony with many 
sluggish individuals seldom constructed more than one com- 
act, pyramidal tent, and fed nearby. Sluggish colonies were 
i viable than active colonies in harsh environments, and 
some were too sluggish to survive in the most favorable cir- 
cumstances. Between 1956 and 1959, four-instar colonies along 
156 miles of roadways in the outbreak area decreased from 
74,000 to 251. In any infestation, the proportion of active 
colonies declined from nearly 100% to 45-55% as years of 
residence in the locality increased from one to four. Thereafter, 
the proportion of active colonies rose again as those too sluggish 
to survive began to disappear from the population. The initial 
percentage decline in active colonies occurred whether abund- 
ance was increasing or decreasing. The later percentage in- 
crease began only while numbers were decreasing. W. G. 
Wellington. Canadian Journal of Zoology, v. 38, no. 2, Apr. 
1960, p. 289-314. 


7445* Hydroponics in the Sahara. Subterranean irrigation 
by means of plastic pipes perforated by small horizontal holes 
is presented as the most promising method of water economy in 
desert — Uranie Renaud. Discovery, vy. 21, Mar. 1960, 
p. 114-115. 


7446 Economics for Agriculture. Selected Writings of 
John D. Black. James Pierce Cavin, editor. 719 pp. 1959. 
Harvard University Press, Cambridge. (HD1411 B56e ) 


7447 Persistence of Dimethoate and Metabolites Follow- 
ing Foliar Application to Plants. Analyses were made of sur- 
face and absorbed residues following foliar treatment of corn, 
cotton, pea, and potato plants with radioactive dimethoate. The 
insecticide was rapidly absorbed and decomposed both on the 
surface and inside the foliage by phosphorothionate oxidation 
and hydrolysis. Only trace amounts of dimethoate and _ its 
oxygen analog were present 32 days after treatment. W. C. 
Dauterman, G. B. Viado, J. E. Casida, and R. D. O’Brien. 
Journal of Agricultural and Food Chemistry, v. 8, Mar.-Apr. 
1960, p. 115-119. 


7448 Rapid Combustion and Determination of Residues 
of Chlorinated Pesticides Using a Modified Schéniger 
Method. Donald J. Lisk. Journal of Agricultural and Food 
Chemistry, v. 8, Mar.-Apr. 1960, p. 119-121. 


7449* Control of the Oriental Rat Flea With Systemic 
Insecticides Fed to Rats. T. L. Harvey. Journal of Economic 
Entomology, v. 53, no. 1, Feb. 1960, p. 167-168. 


7450* <A Systemic Insecticide and Bait for Flea and Rat 
Control. Elwin Bennington. Journal of Economic Entomology, 
v. 53, no. 1, Feb. 1960, p. 169-170. 


7451 New Synthetic Lures for the Male Melon Fly. Several 
para-substituted derivatives of 4-phenyl-2-butanone have proved 
to be powerful attractants for the male melon fly (Dacus 
cucurbitae ). These compounds, unlike anisylacetone, heretofore 
the best lure, attract even newly emerged flies. The most potent 
analog is 4-( p-acetoxypheny! )-2-butanone, which also strongly 
attracts. Dacus ochrosiae males. Morton Beroza, B. H. Alex- 
ander, L. F. Steiner, W. C. Mitchell, and Doris H. Miyashita. 
Science, vy. 131, Apr. 8, 1960, p. 1044-1045. 


7452* Serological Relationships of Viruses From Some 
Lepidopterous and Hymenopterous Insects. J. Krywienczyk 
and A H. Bergold. Virology, v. 10, no. 3, Mar. 1960, p. 


See also: 7585 (thiodan pesticide). 
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BIOCHEMISTRY AND BIOPHYSICS 


7453* Investigations on the Mechanism of Enzyme Action, 
Explaining enzyme catalyzed reactions becomes somewhat 
simpler when the catalysis includes low molecular co-enzymes 
which can be varied by means of the introduction of new 
substituents in such a manner that it is possible to draw con- 
clusions as to the reaction mechanism from the remaining 
enzymatic activity or from the recording of spectra. Occasional 
indications are given by model reactions, but such cases are 
rare. (In German.) Untersuchungen zum Wirkungsmechanismus 
von Enzymen. Gerhard Pfleiderer. Angewandte Chemie, v. 72, 
no. 5, Mar. 7, 1960, p. 160-167. 


7454* The 1959 Fort Detrick Symposium on Nonspecific 
Resistance to Infection. Held at Hood College, Frederick, 
Maryland, Sept. 16 and 17, 1959. Bacteriological Reviews, v. 
24, no. 1, Mar. 1960, 200 pp. 


7455 Basie Bacteriology. Its Biological and Chemical 
Background. Carl Lamanna and M. Frank Mallette, 2nd Ed. 
853 pp. 1959. The Williams & Wilkins Company, Baltimore. 
(QR41 L16b2) 


7456* Micrococecal Nuclease: Consideration of Its Mode of 
Action. M. L. Dirksen and C. A. Dekker. Biochemical and 
Biophysical Research Communications, vy. 2, no. 3, Mar. 1960, 
p. 147-152. 


7457* <A Map of the Products Resulting From the Action 
of Micrococeal Nuclease on Thymus Deoxyribonucleic Acid 
and Its Use as a Guide to Specificity. GC. W. Rushisky, C. A. 
Knight, W. K. Roberts, and C. A. Dekker. Biochemical and 
Biophysical Research Communications, v. 2, no. 3, Mar. 1960, 
p. 153-158. 


7458* Sequences of Nucleotides in Deoxyribonucleic 
Acids. K. Burton. Biochemical Journal, v. 74, no. 3, Mar. 1960, 
p. 35P-36P. 


7459* The Effect of Configuration of the Deoxyribo- 
nucleic Acid Molecule Upon the Biological Activity of the 
DNA Bound Proteins. A certain correlation was found between 
the activity of the DNA bound a-chymotrypsin and insulin on 
the one hand and the protein content of the complex on the 
other. This correlation manifests itself in protein inactivation at 
a protein content up to 50%. Upon interaction of DNA with 
amines the unfolded configuration of DNA transforms at a 
certain ratio of the components into a compressed one. (In 
Russian.) Vliyaniie konfiguratsii molekuly dezoksiribonuklei- 
novoi kisloty na biologicheskuiu aktivnost’ sviazannykh s nei 
belkov. B. S. Diskina. Biokhimiia, v. 25, no. 1, Jan.-Feb. 1960, 
p. 43-54. 


7460* The Part Played by Disulphide and Methyl Groups 
in the Processes of Aging. In the process of aging in animal 
organism a decrease of methionine content accompanied by an 
accumulation of disulfide groups (cystine and oxidized glu- 
tathione) occurs. The administration of substances containing 
sulfhydryl groups (cysteine) to old animals leads to re- 
establishment of the biochemical equilibrium observed in young 
animals. (In Russian.) Rol’ disul’fidnykh i metil’nykh grupp v 
protsessakh stareniya. C. I. Parhon and S. Ocriu. Biokhimiia, 
v. 25, no. 1, Jan.-Feb. 1960, p. 61-67. 


7461* On the Correlation Between the Morphology of 
Macromolecules and Their Radiosensitivity. Difference in 
Radiosensitivity Between Deoxyribonucleoproteins and De- 
oxyribonucleic Acid. Nucleoproteins with a progressively de- 
creasing protein content in the complex have been obtained 
from the calf thymus. Aqueous-salt solutions with DNP con- 
centrations not exceeding 0.004% (on a DNA basis) were ir- 
radiated with X-rays. It was shown that with 5000 r dose 
nucleoproteins with N/P>2 are more stable than DNA with 
N/P<2. It was likewise shown that contrary to DNA the 
initial nucleoproteins with N/P~3.6 do not exhibit any radia- 
tion en-diate with 5000—10,000 r doses. (In Russian.) 
Razlichiia v radiochuvstvitel’nosti dezoksiribonukleoproteidov i 
DNK. P. I. Zeitlin, T. U. Ugarova, V. Yu. Klimov, and T. D. 
Sokolova. Biokhimiia, y. 25, no. 1, Jan.-Feb. 1960, p. 129-134. 


7462* On the Occurrence of Virus-Like Bodies in Human 
Leukemia. In 16 patients with acute leukemia and 27 patients 
with various malignant blood diseases there was a single in- 
stance of acute leukemia in which a group of virus-like bodies 
was found. H. Braunsteiner, K. Fellinger, and F. Pakesch. 
Blood, v. 15, Apr. 1960, p. 476-479. 


7463* Recent Advances in Virus Infections: The New 
Era in Virology. Reviews some of the advances in knowledge 
of virus infections, with particular reference to those new 
diseases discovered in the last few years, mainly by the wide- 
spread adoption of the techniques of inoculation of suckling 
mice and tissue cultures. In 1939, only 36 antigenically distinct 
viruses causing human disease were known, and 14 of these 
could not be propagated at will in the laboratory. During the 
period 1940-59, an additional 116 antigenically distinct strains 
were discovered, over 90 in the latter ten years of the period. 
Only five important known viruses infecting man have not been 
propagated in the laboratory—the viruses of molluscum con- 
tagiosum, warts, infectious hepatitis, serum hepatitis, and 
rubella, A. J. Rhodes. British Medical Journal, no. 5179, Apr. 
9, 1960, p. 1071-1077. 


7464* Symposium on Some Biochemical Aspects of the 
Cancer Cell. This symposium was held in June 1959, at the 
Second Annual Meeting of the Canadian Federation of Bio- 
logical Societies at the University of Toronto, Toronto, Ontario. 
J. H. Quastel. Canadian Journal of Biochemistry and Phy- 
siology, v. 38, Apr. 1960, p. 397-398. 


7465* Amino Acid Metabolism of Normal and Malignant 
Cell Cultures. Joseph F. Morgan and Arthur E. Pasieka. 
Canadian Journal of Biochemistry and Physiology, v. 38, Apr. 
1960, p. 399-408 +- 1 plate. 


7466 Chemical and Molecular Basis of Nerve Activity. 
A comprehensive presentation of the development of the con- 
duction of nerve impulse, and an evaluation of its present state. 
David Nachmansohn. 235 pp. 1959. Academic Press, New 
York. (QP363 Nilc) 


7467* Presence in Urines of Benzo-3.4 Pyrene Contained 
in the Human Organism. Tests showing that polybenzene hy- 
drocarbon is partially eliminated through the urine of in- 
dividuals living in Paris permitted the conclusion that normally 
any person suddenly placed in a large city atmosphere, ir- 
respective of ingested substances, stores up and eliminates 
cancerogenous combustion products of the benzo-3.4 pyrene 
type. (In French.) Présence dans les urines du benzo-3.4 
pyréne contenu dans l’organisme humain. Lucien Mallet and 
Marguerite Héros. Comptes Rendus Hebdomadaires des 
Séances de [ Académie des Sciences, v. 250, no. 5, Feb. 1, 1960, 
p. 943-945. 


7468* Concerning a Molecular Mutagenesis Mechanism by 
Means of Nitrous Acid. The action of nitrous acid on DNA 
leads necessarily to substitutions of pairs of nucleotides when 

lication takes place, as long as the deaminated bases are 
Pn or cystine. (In French.) Sur un mécanisme moléculaire 
de mutagénése par l’acide nitreux. Robert Lavallé. Comptes 
Rendus Hebdomadaires des Séances de l Académie des Sciences, 
v. 250, no. 6, Feb. 8, 1960, p. 1134-1136. 


7469* New Hydrosoluble Inclusion Material for Electron 
Cytology. Owing to the new inclusion method described, used 
in electron microscopy, dehydration with alcohol becomes un- 
necessary and fixing agents used in histochemistry can be applied. 
(In French.) Nouvelle matiére d'inclusion hydrosoluble pour 
la cytologie électronique. Willy Staubli. Comptes Rendus 
Hebdomadaires des Séances de f Académie des Sciences, vy. 250, 
no. 6, Feb. 8, 1960, p. 1137-11389 + 4 plates. 


7470* Aspects of the Molecule of Ferritin and Apoferritin 
Under the Electron Microscope. The examination with an 
electron microscope reveals a polygonal aspect of the protein 
outline. The multiple aspects provided by the ferruginous com- 
lex show that this complex is distributed in six masses probably 
ocated at the apices of an octahedron. (In French.) Aspects 
de la molécule de ferritine et d’apoferritine au microscope 
électronique. Marcel Bessis and Janine Breton-Gorius. 
Comptes Rendus Hebdomadaires des Séances de [ Académie des 
Sciences, v. 250, no. 7, Feb. 15, 1960, p. 1360-1362 + 4 plates. 
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7471* Experimental Latent Infection of a Cell Culture 
With the West Nile Virus. The infection was produced jn 
cultured KB cells. In three to five per cent of the cells which 
possessed normal nuclei, collections of viral particles, identical 
to those found in cells with lesions due to a normal infection 
at 37°, were observed. (In French.) Infection latente expéri- 
mentale d'une culture cellulaire par le virus West Nile. Jean 
Lavillaureix. Comptes Rendus Hebdomadaires des Séances de 

émie des Sciences, v. 250, no. 7, Feb. 15, 1960, p, 
1377-1381. 


7472* Presence of an Anti Ribonucleic Acid Antibody in 
the Antiribosome Immune Sera. Tests showed that the RNA 
which seems to be incapable of inducing the formation of 
recipitating antibodies, is an antigen, however, when in the 
orm of ribosomes. The appearance of anti RNA antibodies thus 
caused raises the question of the extent to which such antibodies 
could influence the synthesis occurring at this cellular level, 
(In French.) Présence d’anticorps anti-acide ribonucléique dans 
les immunsérums antiribosomes. Emanoil Barbu and Jacques 
Panijel. Comptes Rendus Hebdomadaires des Séances de 
[Académie des Sciences, vy. 250, no. 7, Feb. 15, 1960, p. 
1382-1384. 


7473* An Ascomycete of Interest in Studying Certain 
Aspects of Gene Structure. Nearly 300 mutants, the anomalies 
of which are visible on ascospores, were obtained from Ascobo- 
lus immersus. The majority of them are distributed in about 20 
series. The mutants of one series behave as homo- or hetero- 
alleles. Wild recombinants are immediately detectable, and it is 
possible to analyze great numbers of tetrads which contain 
them. (In French.) Sur un ascomycete intéressant pour l'étude 
de certains aspects du probleme de la structure du_ géne. 
Georges Rizet, et al. Comptes Rendus Hebdomadaires des 
Séances de l Académie des Sciences, vy. 250, no. 11, Mar. 14, 
1960, p. 2050-2052. 


7474* A Morphological Investigation by the Electron 
Microscope of the Lymphoid Leukosis Virus (Strain RPL 
12) on Tissue Cultures. The liver cells of a chicken embryo, 
inoculated with the virus of lymphoid leukosis, were investigated 
by the electron microscope. The virus multiply inside the 
nucleus of certain cells; the virus particles then assume a 
crystalline appearance. Later the particles move into the proto- 
plasm. (In French.) Virologie—Etude morphologique au micro- 
scope électronique du virus de la leucose lymphoide (souche 
RPL 12) en culture de tissues. Paseu Atanasiu, Jacqueline 
Sisman, and Madeleine Wetten. Comptes Rendus Hebdoma- 
daires des Séances de l Académie des Sciences, v. 250, no. 1, 
Mar. 14, 1960, p. 2087-2089. 


7475* Drugs in Current Use, 1960. Walter Modell, editor. 
152 pp. 1960. Springer Publishing Company, Inc., New York. 
(RS125 D84c Ref.) 


7476* <A Technique That Permits Micromanipulation and 
Long-Term Study of Single Hela Cells and Their Progeny. 
T. R. Munro. Experimental Cell Research, v. 19, no. 2, Mar. 
1960, p. 291-298. 


7477 Energy Transfer With Special Reference to Bio- 
logical Systems. This general discussion was held at Notting- 
ham University in April 1959. Faraday Society, Discussions No. 
27, 1959, 273 pp. (TK1 F22d Vis.) 


7478 Heavy Metals and the Brain. Discusses toxic effect of 
Cu, Hg, and Pb on the nervous system. John N. Cumings. 161 
pp. 1959. Charles C. Thomas, Springfield, Ill. (RA 1230 C9lh) 


7479* Biological Fractionation of Isotopes. H. J. M. 
Bowen. International Journal of Applied Radiation and Isotopes, 
v. 7, no. 4, Feb. 1960, p. 261-272. 


7480* The Terminal Phosphate Groups of Tobacco Mosaic 
Virus. Under the influence of phosphomonoesterase, ribonucleic 
acid from tobacco mosaic virus releases one inorganic phosphate 
per 3000 to 5000 nucleotides. This is interpreted as signifying 
that each intact ribonucleic acid molecule of about 6500 
nucleotides carries, at most, one terminal phosphate, and_that 
additional phosphate ends are due to chain breakage. M. P. 
Gordon, B. Singer, and H. Fraenkel-Conrat. Journal of Bio- 
logical Chemistry, v. 235, no. 4, Apr. 1960, p. 1014-1018. 
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7481* Nucleotides Derived From Enzymatic Digests of 
Nucleic Acids of T2, T4, and T6 qt eg Janet 
Lichtenstein and Seymour S. Cohen. Journal of Biological 
Chemistry, v. 235, no. 4, Apr. 1960, p. 1134-1141. 


7482* Growth and Division of Single Cells of Higher 
Plants in Vitro. The cultivation of single cells of Nicotiana 
tabacum L. on a thin agar layer in Petri dishes is described. 
Under these conditions about 20% of the cells divided repeatedly 
and established tissue clones which could be isolated and main- 
tained as growing tissue cultures. It was possible also to follow 
the successive divisions of isolated cells and to observe their be- 
havior during cytogenesis under the microscope. Ludwig Berg- 
mann. Journal of General Physiology, v. 43, no. 4, Mar. 1960, 
p. 841-851. 


7483* A Study of Antibody Production in Vitro. John H. 
Vaughan, et al. Journal of Immunology, v. 84, no. 3, Mar. 
1960, p. 258-267. 


7484* Phosphate Metabolism of Spleen Cells in Antibody 
Formation. Spleen cell preparations making antibody in vitro, 
after anamnestic in vivo stimulation with alum precipitated Ea, 
showed markedly raised uptake into all fractions, compared with 
nonantibody forming cells. Richard W. Dutton, et al. Journal 
of Immunology, v. 84, no. 3, Mar. 1960, p. 268-272. 


7485* Some Kinetic Aspects of the Combination of An- 
tigen and Antibody in Vivo. Jacob J. Pruzansky, Samuel 
M. Feinberg. and Mildred Harris. Journal of Immunology, v. 
$4, no. 3, Mar. 1960, p. 292-294. 


7486* Studies on Anaphylactic Shock in the Mouse. III. 
Effects of Single Whole-Body X-Irradiation of 500 Roent- 
gens. Perry Morgan, Noble P. Sherwood, Alvar A, Werder, 
and Karl Youngstrom. Journal of Immunology, v. 84, no. 3, 
Mar. 1960, p. 325-332. 


7487* Studies on the Mechanism of Adsorption and 
Penetration by Bacteriophage. When a _ lysozyme-resistant 
mutant of strain LS (strain LR: ) was selected by growth of the 
organism in the presence of lysozyme it simultaneously devel- 
oped resistance to the phage. Uptake studies showed that strain 
LPR (a phage-resistant strain of conventional type) could not 
adsorb the phage, whereas adsorption by strain LR: was 
identical with that of the parent strain LS. An enzyme released 
by freezing and thawing a concentrated suspension of the phage 
was capable of lysing strains LS and LPR, but not strain LR. 
It is known that the lysozyme-resistance of M. lysodeikticus is 
due to acetylation of cell-wall hydroxyl groups; this change also 
prevents the action of phage enzyme. Therefore, resistance of 
strain LR: is due to an inability of the phage enzyme to 
ae the wall and so permit the injection of DNA. W. 

rumfitt. Journal of Pathology and Bacteriology, v. 79, no. 1, 
Jan. 1960, p. 1-9. 


7488 Marine Boring and Fouling Organisms. Dixy Lee 
Ray. 543 pp. 1959. University of Washington Press, Seattle. 
(TC201 R2lm) 


7489 Measurement of Subjective Responses. Quantitative 
Effects of Drugs. Methods for measuring pain; placebos and 
placebo reactors; statistical problems and their solution; the pain 
threshold and analgesic agents; drug interactions, synergism, 
measurement of “mental clouding” as effect of morphine, 
sedation and hypnotic states; quantitative effects of anesthetic 
agents, psychotomimetic drugs; euphoria, dysphoria; quantifiable 
expressions of anxiety and other problems are discussed. Henry 
K. Beecher. 494 pp. 1959. Oxford University Press, New York. 
(QP909 B39m ) 


7490 Mechanisms of Hypersensitivity. The individual topics 
cover and integrate a large number of subjects, such as factors 
that condition the individual to undergo sensitization—heredity, 
ormones, a potential role of infection with mycobacteria; the 
diverse types of antibodies, the apparent molecular heterogeneity 
within the recognized types, oa newer methods of detecting 
them; new aspects of the physiological control of histamine in 
allergy and evidence for a role of serotonin. Joseph H. Shaffer, 

A, LoGrippo, and Merrill W. Chase, editors. 754 pp. 
1959. Little, Brown and Company, Boston. (QR185.A6 M46) 
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7491* Symposium on Hereditary Metabolic Diseases. HI. 
George M. Guest, editor. Metabolism, v. 9, no. 4, Apr. 1960, 
p. 301-407. 


7492* The Control of the Formation of Specific Proteins 
in Bacteria and in Animal Cells. Leo Szilard. National 
Academy of Sciences, Proceedings, vy. 46, Mar. 1960, p. 277-292. 
7493* The Molecular Basis of Antibody Formation. Leo 
Szilard. National Academy of Sciences, Proceedings, v. 46, Mar. 
1960, p. 293-302. 


7494* The Accommodation of Noncomplementary Bases 
in Helical Polyribonucleotides and Deoxyribonucleic Acids. 
Jacques R. Fresco and Bruce M. Alberts. National Academy 
of Sciences, Proceedings, v. 46, Mar. 1960, p. 311-321. 


7495 Antibody Production. A new theory concerning the 
antibody production mechanism. Stephen V. Boyden. Nature, 
v. 185, Mar. 12, 1960, p. 724-727. 


7496 Significance of Ribonucleic Acid in the Mechanism 
of Formaldehyde-Induced Mutagenesis. Thomas Alderson. 
Nature, (Suppl.) v. 185, Mar. 26, 1960, p. 904-907. 


7497* Direct Visualization of the Dissociation of the 
Twin-Stranded DNA Molecules. In the present investigation 
it has been attempted to see under the electron microscope the 
changes taking place in the molecular strutcure of DNA with 
the denaturation of the molecules subjected to the preservation 
in an alkaline buffer for over two months. The long filaments of 
the DNA molecules assume a beaded structure starting from 
the ends, and each sugarphosphate chain of a twin-stranded 
molecule gets separated from each other. 8S. N. Chatterjee and 
P. Sadhukhan, Naturwissenschaften, v. 47, no. 6, Mar. 1960, 
p. 131-132. 


7498 Proceedings of the First International Symposium 
on the Origin of Life on the Earth. . . . held at Moscow 
19-24 August 1957. Sessions covered primary formaton of 
primitive organic compounds on the earth and their transforma- 
tion, origin of proteins, nucleoproteins and enzymes, origin of 
structure and metabolism, and evolution of metabolism. A. I. 
Oparin, editors. vy. I. 691 pp. 1959. Pergamon Press, New 
York. (QH325 In8o) 


7499 Progress in Industrial Microbiology. Topics included 
in this first volume are: influence of medium constituents on 
the biosynthesis of penicillin; morphology and natural relation- 
ships of saprophytic actinomycetes; fermentation of the tetra- 
cyclines; microbiological assay; production and biosynthesis of 
riboflavin in micro-organisms; microbial fat: micro-organisms 
as potential fat producers. D. J. D. Hockenhull, editor. vy. 1. 
248 pp. 1959. Interscience Publishers, New York. (QR53 P94) 


7500* Electron Spin Resonance Studies of Mechanisms 
for Chemical Protection From lonizing Radiation. Solutions 
of only % of 1% by weight of cysteine or NaeS.O, in zein (or two 
molecules of solute per protein molecule) produce resonances 
when y-irradiated which are entirely different from that of 
pure zein when y-irradiated. It is believed that these sulfur 
protectors form complexes with the proteins they protect and 
thus absorb the ionization or damage that would occur in the 
“unprotected” protein. The results indicate that an electron hole 
or electron spin density can migrate through certain segments 
of me enon chains of proteins. Walter Gordy and Ichiro 
Miyagawa. Radiation Research, y. 12, no. 3, Mar. 1960, p. 
211-229. 


7501* The Effect of lonizing Radiation on Genetic Re- 
combination in Escherichia coli. The number of recombinants 
decreased with increasing dose of radiation at a rate correspond- 
ing to a sensitive target of volume 1.2 x 10°** cm*. The fre- 
quency of recombinants showing linkage between the threonine 
and lactose loci also decreased with increasing radiation doses. 
It is suggested the ionizing radiation causes chromosome breaks 
in the donor bacterial cell, and that these breaks cause a de- 
crease in the frequency of linked recombinants. Dwight E. 
Wilson. Radiation Research, vy. 12, no. 3, Mar. 1960, p. 230-236. 


7502* Some Theoretical Considerations of Changes in 
Tissue Enzyme Activity After Whole-Body X-Irradiation of 
Animals. Herbert J. Eichel and Jay S. Roth. Radiation Re- 
search, v. 12, no. 3, Mar. 1960, p. 258-265. 


e 
n 
h 
al 
n 
i. 
n 
le 
), 
n 
A 
of 
e 
l. 
e 
n 
0 
- 
n 
l 


7503* Studies on the Effects of Radiation on Living Cells 
in Tissue Culture. 1. Radiosensitivity of Various Imaginal 
Dises and Organs in Larvae of Drosophila melanogaster. 
Masakatsu Horikawa and Tsutomu Sugahara. Radiation Re- 
search, v. 12, no. 3, Mar. 1960, p. 266-275. 


7504* Modes of Radiation Death in the Chick Embryo. I. 
Acute Syndromes. II. A Model of Lethal Mechanisms. I. 
S. P. Stearner, M. H. Sanderson, E, J. Christian, and S. A. 
Tyler. Il. S. A. Tyler and S. P. Stearner. Radiation Research, 
v. 12, no. 3, Mar. 1960, p. 286-316. 


7505 Recent Progress in Microbiology. Symposia held at 
the VII Interiational Congress for Microbiology, Stockholm, 
1958, under th: auspices of the International Association of 
Microbiological Societies and the Swedish Microbiological So- 
ciety. G. Tunevall, editor. 453 pp. 1959. Charles C. Thomas, 
Springfield, Ill. (QR1 In$r) 


7506 A Nonsteroidal Androgen. 2-Acety!-7-oxo-1, 2, 3, 4, 
4a, 4b, 5, 6, 7, 9, 10, 10a-dodecahydrophenanthrene possesses 
androgenic activity when applied directly to the chick’s comb. 
This action is in addition to the antiandrogenic activity previ- 
ously reported for this compound. This is the first demonstration 
of androgenic activity by a compound not possessing the steroid 
nucleus. Ralph I. Dorfman. Science, vy. 131, Apr. 15, 1960, 
p. 1096. 


7507 Radiation and the Human Cell. The exposure of single 
human cells to X-rays indicates that they are far more sensitive 
to radiation than had been thought. This explains why the 
relatively small dose of 400 roentgens is lethal to the body. 
Theodore T. Puck. Scientific American, vy. 202, no. 4, Apr. 
1960, p. 142 + 7 pages. 


7508 The Actinomycetes. Nature, Occurrence, and Ac- 
tivities. Selman A. Waksman. v. I. 327 pp. 1959. The Wilk 
liams & Wilkins Co., Baltimore. (QR82.A35 W13a) 


7509 The Avian Embryo Structural and Functional De- 
velopment. This k is a complementary and companion 
volume to The Avian Egg, published in 1949. It is an effort 
to bring together, in one volume, all the known scientific facts 
about the structural and functional development of the avian 
embryo. Alexis L. Romanoff. 1305 pp. 1960. The Macmillan 
Company, New York. (QL959 R66a) 


7510 The Chemistry of Heredity. Stephen Zamenhof. 106 
oe Charles C. Thomas, Springfield, Illinois. (QH431 


7511 The Physiopathology of Cancer. Freddy Homburger, 
editor. 2nd ed. 1180 pp. 1959. Paul B. Hoeber, Inc., New York. 
(RC261 H75p2) 


7512 Therapeutic Use of Artificial Radioisotopes. Paul F. 
Hahn, editor. 414 pp. 1956. John Wiley & Sons, Inc., New 
York. (RM847 H12t) 


7513 The Science of Meat and Meat Products. Contains 
sections on the microscopie structure and chemistry of animal 
tissues. Discusses the microbiology of meat, palatability char- 
acteristics of meat, and the science of meat processing. 438 pp. 
1960, W. H. Freeman and Co., San Francisco. (TX555 Am35s ) 


7514* On the Mechanism of Autoreproduction of Ele- 
mentary Intracellular Structures. I. On the History of the 
Problem. (In Russian.) O mekhanizmakh avtoreproduktsii ele- 
mentarnykh kletochnykh struktur. I. Iz istorii voprosa. N. V. 
Timofeev-Ressovsky. TSitologiia, vy. 2, no. 1, Jan.-Feb. 1960, 
p. 45-56. 


7515* On the Mechanism of Autoreproduction of Ele- 
mentary Intracellular Structures. I]. The Physical Ex- 
planation of the Helical Form of Some Macromolecules and 
a Possible Mechanism of Autoreproduction of Desoxyribo- 
nucleie Acid. The equilibrium conditions of systems consisting 
of two molecular chains are discussed, and it is shown that 
under the conditions of the model being analyzed, the system 
has only the minimum of potential energy, which corresponds 
to the configuration of the double helix. A hypothesis is 


proposed, a ing to which during the autoreproduction of 


the desoxyribonucleic acid, the joining of low molecular fore- 
runners with the initial molecule takes place before the separa- 


tion of the threads of this molecule, but the formation of 
longitudinal connections is accomplished after the separation, 
(In Russian.) O mekhanizmakh avtoreproduktsii elementarnykh 
kletochnykh struktur. II. Fizicheskie osnovy spiralevidnoi formy 
nekotorykh makromolekul i vozmozhny i mekhanizm avtore- 
produktsii dezoksiribonukleinovoi kisloty. N. V. Lutshnik, J, 
M. Plishkin, and G. G. Taluts. TSitologiia, v. 2, no. 1, Jan. 
Feb. 1960, p. 57-61. 


7516* On the Mechanism of Autoreproduction of Ele. 
mentary Intracellular Structures. II]. On the Physical 
Nature of the Attraction Forces Between Homologous 
Chromosomes and Loci. The attraction forces between 
chromosomes, which are regarded as macromolecules, are caused 
by electromagnetic fields. The potential attraction energy be- 
tween chromosomes is maximal by the absolute value for 
homologous chromosomes. The separation of joined conditions 
of two homologous chromosomes can take place with decrease 
of the ion concentration of the medium. On the effect of high 
fluctuation of the heat motion of molecules a local connecting 
of chromosomes can occur, which may be the basis of crossover 
phenomena. (In Russian.) O mekhanizmakh avtoreproduktsij 
elementarnykh kletochnykh struktur. III. O prirode sil vzai- 
modeistviia mezhdu khromosomami. P. S. Zyryanor. TSitolo- 
giia, v. 2, no. 1, Jan.-Feb. 1960, p. 62-67. 


7517* On the Mechanism of Autoreproduction of Ele- 
mentary Intracellular Structures. IV. On a_ Possible 
Mechanism of the Reduplication of Chain Molecules. It js 
shown that in the range of a simple physical model of the second 
stage of reproduction of chain molecules, it is possible to in- 
vestigate the kinetics of this process. There is not a need for 
assumption about the nature of some specific forces of inter- 
action between nucleotides and the molecule of desoxyribo- 
nucleic acid. The authors suppose only that the energy of these 
interactions is of the order of one electron volt; the energy of 
its own nucleotides being twice the energy of nucleotides of 
strange origin. (In Russian.) O mekhanizmakh avtoreproduktsii 
elementarnykh kletochnykh struktur. IV. Of odnom vozmozh- 
nom mekhamizme reduplikatsii tsepochechnykh molekul. A. N. 
Orlov and S. N. Fishman. TSitologiia, vy. 2, no. 1, Jan.-Feb. 
1960, p. 68-73. 


7518* Infectivity of Ribonucleic Acid From Tobacco 
Mosaic Virus Containing 2-Thiouracil. R. I. B. Francki. 
Virology, v. 10, no. 3, Mar. 1960, p. 374-376. 


7519* The Receptor Substance for the Phage T5 V. The 
Receptor Active Site. Highly purified T 5-receptor substance 
was irradiated with X-rays, and a one-hit dose response was 
obtained. By comparing quantitatively the results of two in- 
dependent tests, both of which measure “survival” of receptor 
after irradiation, it was possible to conclude that the receptor- 
active site of one receptor particle must be larger than the 
cross-section of a T 5-phage tail. (In German.) Uber die 
Rezeptorsubstanz fiir den Phagen T5 V. Das rezeptoraktive 
Areal. Wolfhard Weidel and Jiirgen Homann, Zeitschrift fiir 
Naturforschung, v. 15b, Jan. 1960, p. 34-37. 


7520* Formation of the Infectious Ribonucleic Acid Dur- 
ing the Multiplication of the Tobacco Mosaic Virus. An ex- 
ponential increase in virus concentration occurs 20-30 hours 
after infection. The amount of free ribonucleic acid reaches a 
maximum 40 hours after infection and decreases afterwards to 
the extent that the virus bound ribonucleic acid increases. A 
general hypothesis for the biosynthesis of tobacco mosaic virus 
is given. (In German.) Die Bildung der infektiésen Ribonuclein- 
siiure wihrend der Vermehrung des Tabakmosaikvirus. Reto 
Engler and Gerhard Schramm. Zeitschrift fiir Naturforschung, 
v. 15b, Jan. 1960, p. 38-45. 


7521* The Amino Acid Sequence in the Protein of the 
Tobacco Mosaic Virus. I. The N-Terminal Amino Aeid 
Sequence With Position 1-41. After tryptic digestion of TMV 
protein the N-terminal peptide could be isolated by sedimenta- 
tion between pH 3 and 5. The amino acid sequence was deter- 
mined by digestion with chymotrypsin and with pepsin and by 
artial hydrolysis with formic acid. (In German.) Die Reihen- 
olge der Aminosiiuren im Protein des Tabakmosaikvirus. 1 
Die N-terminale Aminosaurefolge von Position 1-41. F. 4 
Anderer, E. Weber, and H. Uhlig. Zeitschrift fiir Naturforsch- 
ung, v. 15b, Feb. 1960, p. 79-85. 


See also: 7622 (deterioration of wood in contact with iron). 


CERAMICS AND CONCRETE 


7522 Hot Wire Method for Rapid Determination of 
Thermal Conductivity. Thermal conductivity can be deter- 
mined with engineering accuracy by inserting into the specimen 
a line heat source consisting of a butt welded thermocouple 
heated by alternating current. Thermal conductivity is cal- 
culated from the rate of temperature rise of the thermocouple. 
An electrical network is described which permits the reading of 
a fraction of a millivolt thermal e.m.f in the presence of several 
volts of alternating current. The method has the advantage of 
being fast and simple to run, and it does not require com- 
plicated equipment. W. E. Haupin. American Ceramic Society 
Bulletin, v. 39, Mar. 1960, p. 139-141. 


7523 Studies on Lead Titanate Ceramics Containing 
Niobium or Tantalum. Dielectric, lattice constant, and thermal- 
expansion measurements were made on solid solution ceramics 
in the systems PbTiOs-Pbo.sNbOs and PbTiOs-Pbo.cTaOs. The 
ferroelectric Curie temperature is lowered to 465 C at the 
solubility limit (2 to 5% Nb or Ta). Replacement of Ti‘ by 
Nb® or Ta®* in these perovskite-type solid solutions is ac- 
companied by the creation of cation vacancies. E. C. Sub- 
barao. American Ceramic Society, Journal, v. 43, Mar. 1960, p. 
119-122. 


7524 The Ternary System MgO-MnO-SiO.. Two peritectic 
points exist at 1536 and 1538 C at liquid compositions of (a) 
32 MgO, 5 MnO, 63 SiO, and (b) 36 MgO, 5.5 MnO, 58.5 
SiO.. Compositional data are given for coexisting condensed 
phases, and courses of crystallization are described for certain 
ternary mixtures. A plot is presented of variation of refractive 
index of glasses which form an almost colorless series in the 
region of the rhodonite and high enstatite fields. F. P. Glasser 
and E. F, Osborn. American Ceramic Society, Journal, v. 43, 
Mar. 1960, p. 132-140. 


7525 Phase Diagram of the System BaO-Fe.O,. The phase 
diagram was determined by X-ray diffraction, melting-point 
measurement, and microscopic methods. Yasumasa Goto and 
Toshio Takada. American Ceramic Society, Journal, y. 43, 
Mar. 1960, p. 150-153. 


7526 Dysprosium Oxide Ceramies. Ceramic compositions 
within the systems Dy2O.-CeOx, DysOs-NbeOs, 
Dy:O3-UOxz, and DysO;-ZrO: are described. Compound forma- 
tion was observed in the dysprosia-alumina and dysprosia-niobia 
systems whereas solid solutions were observed in the other 
three systems. G. L. Ploetz, A. T. Muccigrosso, L. M. Osika, 
and W. R. Jacoby. American Ceramic Society, Journal, vy. 43, 
Mar. 1960, p. 154-159. 


7527 Strength and Static Fatigue of Abraded Glass Under 
Controlled Ambient Conditions. III. Aging of Fresh Abra- 
sions. R. E. Mould. American Ceramic Society, Journal, v. 48, 
Mar. 1960, p. 160-167. 


7528 Space-Charge Development in Glass. Data are given 
that graphically demonstrate space-charge build-up in a glass 
containing alkali and in a glass relatively free of alkali. The 
observed potential distributions show a decided asymmetry and 
have large potential drops near the electrodes with a linear 
potential change near the center of the sample. T. M. Proctor 
and Paul M. Sutton. American Ceramic Society, Journal, y. 43, 
Apr. 1960, p. 173-179. 


7529 Determination of Spectral Emissivity of Ceramic 
Bodies at Elevated Temperatures. A rapid and simple tech- 
nique using induction heating is reported for obtaining the 
spectral, or total, emissivity of a ceramic material up to its 
melting point. The measurement system employs a PbS Sikes, 
in conjunction with a sensitive galvanometer. Spectral emissivity 
data are shown for several alumina bodies and for three rare- 
earth oxides, erbium, samarium, and gadolinium, up to 1700 C. 
G. Richard Blair. American Ceramic Society, Journal, y. 43, 
Apr. 1960, p. 197-203. 
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7530 The Metallizing of High-Al.O, Ceramics. Chemical 
reactions which occur during metallizing by two refractory- 
metal techniques were investigated: the Mo-Mn and the MoO, 
methods. Minor constituents in the ceramic are of importance in 
determining its metallizing behavior, acidic oxides, such as 
SiO. being of greater importance when metallizing by the 
Mo-Mn technique, and basic oxides such as MgO being more 
important when using the MoO, technique. E. P. Denton and 
H. Rawson, British Ceramic Society, Transactions, vy. 59, Feb. 
1960, p. 25-37. 


7531 The System BaO-TiO,-P,O,: Phase Relations, Fluo- 
rescence, and Phosphor Preparation. D. E. Harrison. Elec- 
trochemical Society, Journal, vy. 107, Mar. 1960, p. 217-221. 


7532 Electronic and Newer Ceramies. Preparing, shaping 
and applications of titanates; ceramics for thermal shock resist- 
ance; thermal shock resistance of specific ceramics; ceramic to 
metal seals; the nature and use of ferroelectricity; ferroelectric 
ceramics; microscopic structure of high alumina materials; 
aluminum oxide ceramics. 206 pp. 1959. Industrial Publica- 
tions, Inc., Chicago, Illinois. (TP807 C33e) 


7533 Creep of Al,O, Single Crystals. “Steady-state” creep 
was investigated. The experimental data are analyzed according 
to three mechanisms: the dislocation climb mechanism, the 
micro-creep mechanism, and the Peierls stress mechanism. It is 
shown that the dislocation climb mechanism fits experimental 
data best. The expectation that Peierls stress mechanism is rate 
controlling in the “steady-state” creep of AlsOs is ungrounded. 
Roger Chang. Journal of Applied Physics, vy. 31, Mar. 1960, p. 
484-487. 


7534 Kinetics of Sintering of Sodium Chloride in the 
Presence of an Inert Gas. Direct observations of interfacial 
growth and the approach of centers between spheres of sodium 
chloride were made in an Ar atmosphere and over a tempera- 
ture range ot 700 to 800 C. The rate law governing the increase 
of the contact area between spheres, the effect of changing 
size scale on this rate and the absence of a change in the center- 
to-center distance during sintering all indicate that the rate- 
determining mechanism of material transport in this sintering 
process is evaporation-condensation. J. B. Moser and D. H. 
Whitmore. Journal of Applied Physics, v. 31, Mar. 1960, p. 
488-493. 


7535* Ball Mill Operation. Il. The bal! charge should be 
45 to 50% of the total mill volume. Balls of a uniform size and 
as small as practical should be used. The mills should be 
operated at about 65% of critical speed. Careful balance of 
physical-chemical properties are required. High density balls 
are more effective than balls of lower density. R. H. Jebens. 
Paint and Varnish Production, v. 50, no. 5, Apr. 1960, p. 61-65. 


7536 Fused Silica: The Cinderella Ceramic. Describes pro- 
duction of fused SiO, foundry molds and other large products 
by slip casting. N. E. Poulos. Research Engineer, v. 15, no. 1, 
Feb. 1960, p. 7-9. 


7537* Studies of Photosensitive Glasses. (In German.) 
Messungen an photosensitiven Glisern. Karl Barth. Silikat- 
technik, v. 11, Mar. 1960, p. 101-105. 


7538* Thermal Effects of Vitreous Substances. Thermo- 
differential Investigations. Differential thermal analysis is not 
a precise method for determination of quantitative thermo 
effects. The qualitative results, however, are highly precise. 
This method is especially suitable for the investigation of 
vitreous substances. (In German.) Thermoeffekte glasiger 
Stoffe. Untersuchungen mit Hilfe der Differentialthermoanalyse. 
Klaus Kiihne. Silikattechnik, vy. 11, Mar. 1960, p. 106-108. 


7539* New Thermocouple for High Temperature Meas- 
urements. The thermocouple consists of a molybdenum-disilicide 
tube, which has soldered on one end a superficially protected 
wire of Mo. The Mo wire is arranged in the middle of the tube. 
Necessary insulation is provided by a tube of ZrO.. (In Ger- 
man.) Ein neues Thermoelement fiir Hochtemperaturmes- 
sungen. Ottomar Kréckel. Silikattechnik, vy. 11, Mar. 1960, 
p. 108-111. 


7540* Automatic Equipment for the Determination of 
Activation Energy of Oxidie Semiconductors. Principles of 
the measurement; description and use of the apparatus. (In 
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German.) Ein automatisches Geriit zur Bestimmung der Aktivie- 
rungsenergie oxydischer Halbleiter. Erich Schleicher. Silikat- 
technik, v. 11, Mar. 1960, p. 112-115. 


7541 Influence of Surface on Ceramic Mechanical Prop- 
erties. Study was devoted to establishing the importance of 
gaseous and liquid environments, electromagnetic irradiation, 
and non-stoichiometry on the deformation and fracture processes 
in ceramic materials. The small ductility of MgO is reduced by 
air and basic solutions. Photochemical reactions essentially stop 
the creep of AgCl. George R. Pulliam. U.S. Air Force, Wright 
Air Development Center, WADC Technical Report 59-261, 
Sept. 1959. 30 pages. (TL507 Un3.18w Vis.) 


7542* A Review of the Application of Ceramic Raw Ma- 
terials in Vacuum Tubes. (Jn German.) Eine Ubersicht iiber 
die Anwendung von keramischen Werkstoffen als Hiille fiir 
Vakuum-Réhren. C. P. Marsden. Vakuum-Technik, vy. 9, no. 
2, Mar. 1960, p. 43-47. 


See also: 7656 (analysis of Portland cement); 8394 (oxide 
and boride cutting tools). 


CHEMICAL ENGINEERING 


7543 Heat and Mass Transfer in Spray Drying. Evapora- 
tion and drying rates in an experimental concurrent spray dryer, 
total evaporation and drying time could be accurately predicted 
by employing a step-by-step method of calculation. Jan 
Dlouhy and W. H. Gauvin. A1.Ch.E. Journal, vy. 6, no. 1, 
Mar. 1960, p. 29-34. 


7544 The Effect of Dynamic Surface Tension of Nucleate 
Boiling Coefficients. An attempt was made to measure the 
surface tension of aqueous solutions of surface-active agents 
under nonboiling conditions which nevertheless approximated 
the boiling process. These results were used to interpret the 
effect of surface tension on boiling coefficients under actual 
boiling conditions. P. D. Jontz and J. E. Myers. A.1.Ch.E. 
Journal, vy. 6, no. 1, Mar. 1960, p. 34-38. 


7545 The Critical Constants of the Elements. Critical tem- 
peratures and pressures were predicted for 36 elements included 
in the periodic table from Li to U. These critical constants 
were used to calculate both van der Waals’ constants. David 
S. Gates and George Thodos. A..Ch.E. Journal, y. 6, no. 1, 
Mar. 1960, p. 50-54. 


7546 Flow Patterns in Agitated Vessels. Flow patterns ob- 
tained when viscous fluids are agitated inside baffled cylindrical 
tanks were studied in both Newtonian and non-Newtonian 
systems. Study consisted of observing the motions of small 
tracer particles in highly illuminated, narrow beams of light. 
A, B. Metzner and J. 8. Taylor. A1.Ch.E. Journal, y. 6, no. 1, 
Mar. 1960, p. 109-114. 


7547 Photographic Study of Solid-Gas Fluidization. Motion 
pictures of 2000 frames/sec. were used to measure the move- 
ments of individual solid particles and gas bubbles in a fluidized 
bed. Leopoldo Massimilla and J. W. Westwater. AJ.Ch.E. 
Journal, v. 6, no. 1, Mar. 1960, p. 134-138. 


7548 Compressions of Liquids. 1. Apparatus and Method 
of Measurement. II. Critical Evaluation of New n-Alkane 
Data: n-Heptane to n-Tetracontane. Ill. Temperature and 
Molecular Weight Dependence of the Hudleston Para- 
meters for the n-Alkanes. I. Arthur K. Doolittle, Ivan 
Simon, and Raymond M. Cornish. Il-IIl. Arthur K. Doo- 
little and Dortha B. Doolittle. A..Ch.E. Journal, y. 6, no. 1, 
Mar. 1960, p. 150-162. 


7549 On the Separation of Gas Mixtures in a Jet. Effect 
can be predicted from the kinetic theory of gases and that the 
predicted magnitude of the effect agrees favorably with the 
experimental data of Becker. Earl E. Gose. A..Ch.E. Journal, 
v. 6, no. 1, Mar. 1960, p. 168-170. 


7550 Heat-Exchanger Tube-Sheet Design. II. U-Tube and 
Bayonet-Tube Sheets. The strengthening effect of tube-bend- 
ing reaction is investigated, evaluated quantitatively, and pre- 
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sented in the form of simple design factors. These factors are 
functions of a parameter which is a measure of the relative 
“barreling” rigidity of the tube bundle as compared to the 
flexural rigidity of the tube sheet. Karl A. Gardner. ASME, 
Transactions, Series E, Journal of Applied Mechanics, v. 27, no, 
1, Mar. 1960, p. 25-33. 


7551* Super-Power Dielectric Dryer. The thermatool super- 
power dielectric heater is basically a package-handling unit. It 
can reportedly be adapted to a variety of packages, which are 
to be handled in sequence. American Dyestuff Reporter, vy. 49, 
no. 6, Mar. 21, 1960, p. 68-70. 


7552* Removal of Fatty Soil From Glass. Electrolyte 
Detergent-Builder Effect. Tripolyphosphate absorbs on a glass 
surface and reduces the tenacity of subsequent fatty resoiling. 
R. M. Anderson, J. Satanek, and J. C. Harris. American Oj 
Chemists’ Society, Journal, v. 37, Mar. 1960, p. 119-121. 


7553* Ist Documentary Edition of American Perfumer 

& Aromatics. Fields of interest covered include household 

specialties, preservatives, antioxidants, and surfactants. Ameri- 

= Perfumer and Aromatics (1st Documentary Ed.) 1960, 
pp. 


7554* Evaluation of Membrane Filter Technique for Ap- 
praising Ohio River Water Quality. The conclusions of six 
laboratories were that the use of the membrane filter is an 
acceptable alternative method of enumerating coliform or- 
ganisms in water, as compared to the standard dilution method, 
and is preferable because of its precision, speed, economy of 
space. Harold W. Streeter and David A, Roberston, Jr. 
American Water Works Association, Journal, vy. 52, Feb. 1960, 
p. 229-241. 


7555* Techniques and Economics of Calcining Softening 
Sludges. Calcination Techniques. Recalcination of water- 
softening sludges is no longer in the experimental and develop- 
mental stage. Problems inherent in early lime recovery opera- 
tions were eliminated by improved technique and new equi 

ment now available. William B. Crow. American Water Works 


Association, Journal, v. 52, Mar. 1960, p. 322-326. 
7556* Pulsations in Positive Displacement Pump Flow. 


Shows the cause of flow pulsation in positive displacement 
pumps and tells how to control it. Warren E, Wilson. Applied 
Hydraulics & Pneumatics, v. 13, Mar. 1960, p. 79-82. 


7557* Simplified Graphical Computations in  Liquid- 
Liquid Extraction. An extension of the McCabe-Thiele graphi- 
cal method to systems hitherto unapproachable by it is illus- 
trated by worked examples. Ruth Blumberg. British Chemical 
Engineering, v. 5, Mar. 1960, p. 172-173. 


7558* Counter-Current Gas and Liquor Flow Through 
Beds of Random-Packed Raschig Rings. The gas flow is al- 
most completely on the outside of the rings of small diam. (4 
in.). The liquor flow distributes in equal proportions over the 
outside and inside of the small rings, but flows almost com- 
pletely in the inside of large rings of over 2 in. diam. F. R. 


Whitt. British Chemical Engineering, v. 5, Mar. 1960, p. 
179-182. 
7559* New Trends in Cooling Tower Design—Methods 


and Materials of Construction. The characteristics most de- 
sirable for an ideal packing include: a high over-all transfer co- 
efficient; low pressure drop; low cost of fabrication and in- 
stallation; adequate strength; deterioration resistance; light 
weight; and ease of installation. D. J. Tow. British Chemical 
Engineering, v. 5, Mar. 1960, p. 191-193. 


7560* Lightweight Cooling Tower Has Interesting Pos 
sibilities. New type of tower, weighing less than half as much 
as the conventional structure and incorporating a fill material 
in which the water is cooled by a counter-current of air as it 
passes through very closely-spaced elements. British Steelmaker, 
v. 26, Mar. 1960, p. 100. 


7561* The Design of a Packed Batch Distillation Column. 
Advantages of packed distillation columns, limitations of packed 
columns, design problem, steps in the calculation of tower 
diameter and packed height, calculation methods, flooding data 
calculation, film and over-all coefficients are covered. F. 
Molyneux. Chemical & Process Engineering, vy. 41, Feb. 1960, 
p. 43 + 5 pages. 


7562* Swedish Heavy Water Process. Il. The Swedish proc- 
ess for producing heavy water by the dual-temperature isotope 
exchange between H.S and water. Describes the second pilot 
plant and considers the optimum design of full-scale plant 
and the economics involved. B. J. Eriksson. Chemical & Process 
Engineering, v. 41, Feb. 1960, p. 53-57. 


7563* Filtration. Aerosol filtration, mechanism of filtration, 
filterability, drainage in a packed bed of particles, chemical 
fumes, air filters, chemical processing, pan filter, disc filter and 
other considerations are discussed. H. K. Suttle. Chemical & 
Process Engineering, v. 41, Feb. 1960, p. 58-63. 


7564* High-Temperature Chemical Processing With Elee- 
tric Furnaces. Many high-temperature reactions can now be 
carried out on a commercial scale by ingenious application of 
electrical energy. The furnace used in any given case is deter- 
mined by several factors such as volume of production, purity of 
product, value of raw materials involved and economics of 
capital expenditures. Chemical & Process Engineering, v. 41, 
Feb. 1960, p. 66 + 2 pages. 


7565* Hydrogen Peroxide From Petrochemical Sources. 
Recent manufacturing processes. Production has increased more 
than three-fold since 1948. P. W. Sherwood. Chemical & 
Process Engineering, v. 41, Mar. 1960, p. 89 + 3 pages. 


7566* Centrifuging. New developments in manufacture and 
exploitation of centrifuges used in various branches of industry. 
T. A. Barker. Chemical & Process Engineering, vy. 41, Mar. 
1960, p. 92-97. 


7567* The Design of a Packed Batch Distillation Column. 
ll. F. Molyneux. Chemical & Process Engineering, vy. 41, Mar. 
1960, p. 98-99. 


7568 Systems Engineering. Il. Process Research. Gives 
steps which should result in closest working cooperation of 
chemical research and systems engineering personnel and en- 
ables best use of computer aids in determining reaction 
mechanism and kinetic models of processes. Theodore J. Wil- 
liams. Chemical Engineering, v. 67, Mar. 7, 1960, p. 131-136. 


7569 Choosing Drivers for Centrifugal Compressors. Rec- 
ommendations for the engineer: find out whether a centrifugal 
compressor is the proper machine for the job, decide what type 
of turbine should be used—condensing or back-pressure, deter- 
mine the utility costs. Fred L. Gillett. Chemical Engineering, 
v. 67, Mar. 7, 1960, p. 143-146. 


7570 Under Fouling Conditions—Finned Tubes Can Save 
Money. Experience shows finned tubes foul less, clean easily, 
give higher heat transfer rates than conventional tubes. W. O. 
Webber. Chemical Engineering, v. 67, Mar. 21, 1960, p. 
149-152. 


7571 Maultiple-Effeet Evaporators. In evaporator calcula- 
tions, these relations must be satisfied: material balance, heat 
balance, and heat transfer rate equation. They must be applied 
to each evaporator in a multiple effect system and to the entire 
system as a whole. Jesse Coates and Bernard 5S. Pressburg. 
Chemical Engineering, v. 67, Mar. 21, 1960, p. 157-160. 


7572* Pilot Plant Data for Hydrogen Isotope Distillation. 
Final report containing operating data for the low temperature 
recovery of deuterium from H. T. M. Flynn. Chemical En- 
gineering Progress, v. 56, Mar. 1960, p. 37-42. 


7573* Fluid Bed Conversion of UO, to UF,. Tapered fluid 
bed reactor for reduction and hydrofluorination of UOs. R. P. 
Levey, Jr., et al. Chemical Engineering Progress, v. 56, Mar. 
1960, p. 43-48. 


7574* The Future for Cheap Heavy Water. Eight promising 
methods for producing heavy water are spotlighted from this 
survey of 98 processes. Frank T. Barr and William P. Drews. 
Chemical Engineering Progress, v. 56, Mar. 1960, p. 49-56. 


7575* The Anchor Agitator. Its use in heat transfer and 
batch mixing. Data given for correlating clearances, power and 
heat transfer rates. V. W. Uhl and H. P. Voznick. Chemical 


Engineering Progress, vy. 56, Mar. 1960, p. 72-77. 
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7576 Serubs Corrosive Asphalt Gases. Prevents Air Pollu- 
tion. Capable of replacing two 9-ft. diam. x 40-ft. high packed 
towers, compact 30-inch x 8-ft. centrifugal unit efficiently cleans 
polluted gases. Chemical Processing, v. 23, Apr. 1960, p. 123. 


7577 Heat and Mass Transfer in a Pneumatic Conveying 
Dryer. Heat and mass transfer have been measured on CaCO, 
and polystyrol spheres freely suspended as a cloud in a hot air 
current directed vertically upwards. An increase in turbulence 
in the pipe flow resulted in an improvement in the heat transfer 
by 10 to 30%. (In German.) Der Wirme- und Stoffiibergang im 
Stromtrockner. W. Riihle. Chemie-Ingenieur-Technik, vy. 32, 
Feb. 1960, p. 73-84. 


7578 The Principals of Calculation of Evaporative Con- 
densers and Evaporative Coolers. The process of heat transfer 
in evaporative apparatus with a closed cooling system is very 
complicated, because three different material flows are mutually 
superimposed. Proposals for selection of the indices and the 
method of integration are discussed. (In German.) Die Prin- 
zipien der Berechnung von Verdunstungsverfliissigern und 
Verdunstungskiihlern. P. Berliner. Chemie-Ingenieur-Technik, 
v. 32, Feb. 1960, p. 97-99. 


7579* Caleulation of Admissible Tube Diameter in a 
Contact Tube Reactor. Under a certain pressure, with a 50 mm 
internal tube diameter, a water formation up to 4% of the 
phenol used, was determined, whereas in the installation pro- 
jected here the water formation must remain a fraction of 1%. 
This value seems to confirm the results of calculations obtained 
by using the method of tube diameter determination described. 
(In German.) Die Berechnung des zuliissigen Rohrdurchmes- 
sers in einem Kontaktréhrenreaktor. David Gelbin. Chemische 
Technik, vy. 12, no. 1, Jan. 1960, p. 7-10. 


7580 Developments in Granulation Techniques. Prilling 
Procedure for Calcium Nitrate. Shape of prills, height of prill 
vessel, removal of heat, heat transfer coefficient in oil, separation 
of oil from prills, crushing strength of prills, hygroscopicity and 
caking tendencies of pmils, and plant design are discussed, 
Chemistry & Industry, 1960, no. 7, Feb. 13, p. 171-173. 


7581 Some Aspects of Inorganic Fluorine Compounds in 
Chemical Industry. Modern developments commenced with 
the requirement for F and a number of its compounds for 
atomic energy. Fluorine compounds are derived trom CaF», 
from cryolite, and from phosphate rock. H. R. Leech. Chemistry 
& Industry, 1960, no. 10, Mar. 5, p. 242-250. 


7582 


rosion Technology, v. 


Control Test for Filming Amines. K. B. Coates. Cor- 
7, Feb. 1960, p. 46. 


7583 Glycerine and Its Derivatives in Modern Cosmetics. 
S. J. Strianse. Drug and Cosmetic Industry, v. 86, no. 3, Mar. 
1960, p. 338 + 4 pages. 


7584" Specification and Testing of Filters and Water 
Separators. A parameter called the transmission curve has 
been derived for filters, which is the most fundamental and use- 
ful expression of the filtration efficiency of a filter, to replace 
the obsolete concept of cut-off size. Suitable test methods are 
also described. L. R. Beynon and R. W. Cranston. Engineer, 
v. 209, Feb. 26, 1960, p. 331-336. 


7585* Thiodan . . . Broad Spectrum Pesticide. Farm 
Chemicals, v. 123, Mar. 1960, p. 64-67. 
7586* Influence of Thermal Treatment of Coal on the 


Yield and the Quality of Lignite-Extract. The thermal! pre- 
treatment of coal through the so-called activation—the sweating 
of bitumen on the surface of the coal-grains—leads to higher 
yields during the industrial extraction whereas the quality of 
extract remains almost unaffected. (In German.) Einfluss der 
thermischen Behandlung der Kohle auf den Verlauf, die Aus- 
beute und Qualitiét des Braunkohlen-Extrakes. V. Wéeldk. 
Fette, Seifen, Anstrichmittel, v. 62, no. 1, Jan. 1960, p. 26-31. 


7587* Theoretical and Experimental Investigations on 
the Pressure Loss in Pneumatic Conveyors With Special 
Regard to the Influence of Friction and Weight of Ma- 
terials To Be Conveyed. A theory for the additional pressure 
loss caused by materials in pneumatic conveyor ducts was 
developed which applies to coarse materials having a medium 
terminal velocity during free fall of about 9 ft/s. The theoretical 
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relations, represented in non-dimensional parameters, are com- 
pared with a variety of experimental results obtained from 
conveying plants and confirm the usefulness of the proposed 
method within the given limits. (In German.) Theoretische und 
experimentelle Untersuchungen iiber die Druckverluste pneu- 
matischer Férderleitungen unter besonderer Beriicksichtigung 
des Einflusses von Gutreibung und Gutgewicht. Edgar Muschel- 
knautz. Forschung auf dem Gebiete des Ingenieurwesens 
( Ausgabe B), v. 25; VDI-Forschungsheft 476, 1959, 32 pp. 


7588* “Ultra-Pure” Boiler Feedwater at the Johnsonville 
Steam Generating Station of the Tennessee Valley Au- 
thority. Ultra-pure water for installations is normally supplied 
by means of a multi-bed type demineralization system which 
may or may not be followed by a mixed-bed type system which 
serves as a secondary or “polishing” unit. D. N. Hill. Heat 
Engineering, v. 35, no. 1, Jan.-Feb. 1960, p. 104 + 4 pages. 


7589 A Bench-Scale Crystallization Purification Column. 
A countercurrent crystallization purification column was de- 
vel which has operated successfully for over five years in a 
p-xylene plant. The new equipment is so efficient and simple 
that it promises to expand the industrial use of crystallization in 
separation and purification. A bench-scale model of the column 
is described, with test procedures for demonstrating its ap- 
plicability for various systems. D. L. McKay, G. H. Dale, and 
J. A. Weedman., Industrial and Engineering Chemistry, v. 52, 
Mar. 1960, p. 197-200. 


7590 A Practical Controlled Source of Hydrogen. Catalyzed 
Hydrolysis of Sodium Borohydride. Kinetic studies of the 
cobalt-catalyzed hydrolysis of NaBH, have shown an expression 
for the rate of evolution of H. An increase in starting tempera- 
ture of 5 C decreases the time for complete reaction by about 
50% in an adiabatic reaction. The catalyst-forming reaction, as 
indicated by data for the reaction of excess CoClh with 
NaBH,, is 2CoCl, + 4NaBH, + 6H,O—(2Co.B) + 3HBO, 
+- 12-1/2H. + 4NaCl. Various quantities of H can be generated 
at different rates by controlling the concentration of catalyst. 
The catalyst requirements for any set of generation conditions 
are a function of the variables: initial reaction temperature, 
thermal losses, and time for homogeneous dispersion of the 
catalyst. Arthur Levy, John B. Brown, and Carl J. Lyons. 
a and Engineering Chemistry, v. 52, Mar. 1960, p. 
1-214. 


7591 Reductive Decomposition of Gypsum by Carbon 
Monoxide. When a gas mixture composed of 4% CO, 20% COs, 
5% SO., and 71% N was passed over 7 to *8 mesh particles of 
gypsum heated to 2200 F, decomposition was rapid and com- 
plete. The rate of decomposition is a function of temperature, 
gas composition, mass velocity, and particle size. Side reactions 
producing CaS can be suppressed. The results suggest that 
reductive decomposition is a potential method for the com- 
merical production of SO. and lime, and hence sulfuric acid, 
from gypsum. 7. D. Wheelock and D. R. Boylan. Industrial 
and Engineering Chemistry, v. 52, Mar. 1960, p. 215-218. 


7592 Effect of Surface on Vapor Phase Oxidation and 
Nitration of Propane. Nitration experiments with propane and 
nitric acid, in some cases using O as an additive, and oxidation 
experiments with propane and O were performed in molten 
salt and tubular reactors. A molten salt surface is not satis- 
factory for the low-temperature oxidation reaction or for in- 
creasing nitration conversions when O is used as an additive. 
Terminating steps of the chain mechanisms presumably occur on 
the surface for all types of reactions studied. Lyle F. Albright, 
Stephen A. Locke, Donald R. MacFarlane, and Gerald L. 
Glahn. Industrial and Engineering Chemistry, v. 52, Mar. 1960, 
p. 221-226. 


7593 How to Predict Flammability in Ozonization Re- 
actions. A method is described for evaluating the safety of an 
ozonolysis reaction and some data are presented on the effect 
of temperature and water in preventing spark-induced flame 
and explosion in ozonization reactions. Water can be used to 
provide evaporative cooling, remove the heat of ozonolysis, and 
minimize reaction “hot spots”. Temperature control in some 
anhydrous reactions is necessary if flame is to be avoided. Ozone 
concentration, up to 9% by weight in O, and the presence of 
ozonized products in the reaction mixture do not affect flam- 
mability limits. W. E. Cromwell. Industrial and Engineering 
Chemistry, v. 52, Mar. 1960, p. 245-246. 


7594 Prediction of Multistage Solvent Extraction Opera. 
tion From Limited Data. Objective is to relate performance 
of a solvent extraction system to easily measured parameters, 
Extraction recovery has been computed for a range of condi- 
tions and the data are presented as a series of curves. The be- 
havior of countercurrent multistage extraction systems can be 
predicted with these curves. David A. Ellis. Industrial and En- 
gineering Chemistry, v. 52, Mar. 1960, p. 251-252. 


7595 Liquid Extraction. Robert C. Treybal. Industrial and 
Engineering Chemistry, v. 52, Mar. 1960, p. 262-266. 


7596 lon Exchange. Shows that many ion exchange opera- 
tions can be conducted successfully at flow rates considerably 
faster than normal with little loss in capacity. This development 
has materially lowered capital costs for equipment. Robert 
Kunin and George W. Bodamer. Industrial and Engineering 
Chemistry, v. 52, Mar. 1960, p. 267-270. 


7597 An Experiment in the Suppression of Grit Emission 
From a Coke Quenching Tower. R. G. Harris, P. PF. 
Irminger, A. D. Murphy, and H. J. Victory. Institution of 
Chemical Engineers, Transactions, v. 38, no. 1, 1960, p. 3-9. 


7598 Sieve Tray Performance at Reduced Pressure. Over- 
all efficiency and pressure drop results on a sieve tray column 
for the methylcyclohexane-toluene system at pressures of 760 
mm Hg and 200 mm Hg abs. Results indicate that a given 
F-factor the effect of pressure on the over-all efficiency of the 
column is in most cases quite small and varies from 0 to 114, 
S. R. M. Ellis, P. E. Barker, and R. N. Contractor. Institution 
of Chemical Engineers, Transactions, v. 38, no. 1, 1960, p. 
21-25. 


7599 Effluent Treatment. Two installations which help to 
give new life to the River Ebbw in Monmouthshire were ex- 
plained to members of the Usk River Board. One is a bac- 
teriological plant for treatment of effluent from the coke-oven 
by-product plant, the other an acid regenerator plant. Iron & 
Steel, v. 33, no. 3, Mar. 1960, p. 100. 


7600 Evaporation From Water Surfaces Coated With a 
Film of Stearyl Aleohol. Methods for affecting the evaporation 
from water surfaces are described and the results of laboratory 
studies reported. B. Hellstrém and L.-E. Janson. Kungliga 
Tekniska Hégskolans Handlingar, no. 146, 1959, 18 pp. (T4 
K96t Vis.) 


7601 Nomogram Speeds Calculation of Thermal Stresses. 
F. Caplan. Machine Design, vy. 32, Mar. 31, 1960, p. 141. 


7602* Continuous and Batch Treatment of Industrial 
Wastes. E. F. Druschel, J. F. Zievers, and Walter Zabban. 
Metal Finishing, v. 58, Mar. 1960, p. 58-63. 


7603 Solar Stills in Iraq. Experiments with solar stills and 
related units are in progress to provide fresh water for Bedouin 
communities, and to investigate the concentration of natural to 
heavy water. A. V. Brancker. Nature, v. 185, Feb. 6, 1960, 
p. 362-364. 


7604 HDS Residual Processing Reduces Viscosity While 
Increasing Quality. Product can be sold as a_ low-sulfur- 
content fuel oil in either foreign or domestic operations. H. 
Beuther, R. A. Flinn, and B. K. Schmid. Oil and Gas Journal, 
v. 58, no. 13, Mar. 28, 1960, p. 130-132. 


7605* The Coming Revolution in Aerosol Filling. Offers 
a critical analysis of current wasteful and inefficient techniques 
and equipment in the aerosol field, and suggests some lines 0} 
future development calculated to advance the effectiveness of 
aerosol packaging operations. Robert Neal Black. Package En- 
gineering, v. 5, Apr. 1960, p. 55 -+- 8 pages. 


7606* Pumping Water-Based Paints for Flow Coating 
Systems. Water-borne paints are made up of finely divided 
particles of polymers and copolymers, a fraction of a micron in 
size, dispersed in water. A pump which offers the industria 
finishing industry many advantages, including the ability to 
handle the water-borne paints, is described. Seymour Peale. 
Paint Industry Magazine, v. 75, Mar. 1960, p. 18 -++ 1 page. 


7607 Pulpwood Chips in Pipelines. D. R. Elliott. Paper 
Mill News, v. 83, no. 13, Mar. 28, 1960, p. 28-29. 


7608* The Application of Aerosols in the Pharmaceutical 
Industry. Main advantages from pressurized dispensing of 
medical preparations are ease and speed of application, protec- 
tion of contents from external contamination, and a rapid 

mse by inhalation. J. H. Briston. Perfumery and Essential 
Oil Record. v. 51, Jan. 1960, p. 25-28. 


7609* Perfumes, Cosmetics and Soaps With Special Ref- 
erence to Synthetics. The historical sketch, production of 
natural perfumes, purchase and use of flower absolutes, odor 
classification and fixation, monographs on flower perfumes, 
miscellaneous fancy perfumes, toilet waters, soap perfumery, 
tobacco flavors and other problems are discussed. William A. 
Poucher. v. Il. 7th Ed. 453 pp. 1959. D. Van Nostrand Co., 
Inc., Princeton, New Jersey. (TP983 PS86p6 Ref. ) 


7610 Plant Layout ... The First Step Toward Low Cost. 
In developing over-all layout for a new process plant, one 
should establish objectives to be attained, evaluate influence of 
the site, develop requirements and guides for the master layout, 
develop principles for layout of process blocks, consider use of 
plant models, study effect on costs, particularly maintenance. 
Henry P. Evans. Petroleum Engineer, v. 32, Mar. 1960, p. 
C14-C18. 


7611 Ethylene. The most used derivatives are ethylene oxide, 
ethyl alcohol, polyethylene, styrene, and ethyl chloride. The 
U. S. is the greatest producer and consumer of ethylene. C. H. 


Davenport. Petroleum Refiner, v. 39, Mar. 1960, p. 125-144. 


7612 Better Cat Feed by Solvent Extraction. The superior 
quality of a phenol raffinate gives production of 7 to 10% more 
asoline when catalytically cracked. Paul T. Atteridg and 
obert P. Cox. Petroleum Refiner, v. 39, Mar. 1960, p. 145-150. 


7613 Does Fouling Rule Out Using Finned Tubes in Re- 
boilers? Substantial savings in equipment costs, or increased 
heat-transfer capacity, can be gained by using low fin tubes in- 
stead of plain tubes in reboiler heat exchanger bundles. Ex- 

ience after three years’ use of finned tubes in both clean and 
irty reboiler service at the Light Ends Fractionation Unit 
columns in a Baytown refinery. W. O. Webber. Petroleum Re- 
finer, v. 39, Mar. 1960, p. 183-186. 


7614 Save Money—Re-Use Salt Cooling Water. Here's how 
adding salt-water cooling towers to a once-through system met 
expansion needs for less capital investment and no increase 
in maintenance. Robert W. Keck. Petroleum Refiner, v. 39, 
Mar, 1960, p. 197-199. 


7615 New Japanese Urea Process. Urea synthesis. The 
starting materials are liquid NHs and purified CO.. The gas 
is compressed to 3,100-4,200 psi and fed directly to the auto- 
clave as a gas introduced in a liquid. Liquid NHs, together with 
recovered ammonium carbonate solution, is simultaneously fed 
to the autoclave by liquid pumps. A. Kume. Petroleum Refiner, 
v. 39, Mar. 1960, p. 200-201. 


7616 Graphs Find Vessel Drain Time. To make quick 
estimates these nomographs show drain time on vertical and 
horizontal tanks through orifices or pipe. W. A. Rostafinski. 
Petroleum Refiner, vy. 39, Mar. 1960, p. 213-216. 


7617* The Rotomill—A Continuous Mixing Device. The 
Rotomill is a simple device capable of mixing a wide variety 
of rubber compositions on a continuous basis, the first practical 
device for achieving this objective. The virtues of continuous 
operation are better control, greater uniformity, and suscepti- 
ility to automation. A. E. Juve, J. R. Beatty, and R. H. 
Kline. Rubber Chemistry and Technology, v. 33, no. 1, Jan.- 
Mar. 1960, p. 98-104. 


7618* The Bergamot Industry. Bergamot oil is used for 
eau-de-Cologne and its composition is very complex. The 
olfactory note is dominated by linalyl acetate and _linalol; 

gamot oil also contains the coumarin group, feeble propor- 
tions of geranyl, neryl and terpiny! acetates. The bergamot tree 
is mostly planted in the Reggio-Calabria territory. Francesco 
ay Soap, Perfumery & Cosmetics, v. 33, Mar. 1960, p. 
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7619* Emulsions in Theory and Practice. Many problems 
are discussed in detail. Experiments demonstrated clearly how 
addition of electrolytes (NaCl) can improve the stability of 
emulsions, which is contrary to the generally accepted belief 
that electrolytes invariably cause instability. C. GC. Sumner. 


Soap, Perfumery & Cosmetics, v. 33, Mar. 1960, p. 267-268. 


7620* The Regeneration of Cobalt-Poisoned lon-Ex- 
change Resins and Their Subsequent Performance in a 
Uranium Plant. Progress through the laboratory and small scale 
regeneration plant is given in detail, together with an evaluation 
of the operating characteristics. E. A. Nugent, P. Hoogervorst, 
and R. E. Wheeler. South African Institute of Mining and 
Metallurgy, Journal, vy. 60, no. 7, Feb. 1960, p. 309-332. 


7621* ‘Tall Oil—A Batch System. Stanley Ryezak. Southern 
Pulp and Paper Manufacturer, vy. 23, Mar. 10, 1960, p. 122 
+- 2 pages. 


7622* The Chemical and Mechanical Deterioration of 
Wood in Contact With Iron. Hl. Chemical Decomposition. 
Findings concerning the mechanical deterioration of wood that 
was in contact with rusting Fe were presented, which gave rise 
to an assumption that this contact mainly affects the hole- 
cellulose portion of the wood. Changes induced through rusting 
Fe, at least in the early stages, consist of the decomposition of 
hemicellulose into NaOH-solube fission products. Joe E. 
Marian and Arne Wissing. Svensk Papperstidning, v. 63, no. 4, 
Feb. 29, 1960, p. 98-106. 


7623 Dissolution of Irradiated Consolidated Edison 
Power-Reactor Fuel by the Sulfex and Darex Processes. 
Losses of fertile and fissile materials during chemical decladding 
of irradiated prototype Consolidated Edison power-reactor fuel 
ins by the Sulfex and Darex processes were determined, on a 
aboratory scale, in all-glass apparatus. For air-fired low-density 
(~85% of theoretical) fuel cores, minimum losses of U, Th, 
and Pu were in the 0.1 to 0.2% range, by either process. These 
losses increased if the dejacketed cores were allowed to remain 
in contact with the cladding solution. Robert A. Ewing, Harvey 
B. Brugger, and Duane N. Sunderman, U.S. Atomic Energ 
Commission, BMI-1427, Mar. 10, 1960, 22 pp. (UF767 US 
Contin. ) 


7624 Bureau of Mines Gas-Combustion Retort for Oil 
Shale. A Study of the Effects of Process Variables. Raymond 
O. Dannenberg and Arthur Matzick. U. S. Bureau of Mines 
Report of Investigations 5545, 73 pp. (TN21 Un3r Vis.) 


7625* On the Kinetics of Boiling. A study was made of the 
boiling of liquids with arbitrary parameters. The treatment 
is based on Zeldovich’s method. (In Russian.) O kinetike 
kipeniia chistoi zhidkosti. Iu. Kagan. Zhurnal Fizicheskoi 
Khimii, v. 34, no. 1, Jan. 1960, p. 92-101. 


See also: 7811 (ball mill operation); 8024 (Re catalysts for 
motor fuels); 8028 (pipeline transportation); 8053 
(rod mill mechanics); 8075 (chemical paraffin in- 
hibitors); 8138 (automotive cooling system addi- 
tives); 8219 (new food can design). 


CHEMISTRY—ANALYTICAL 


7626 Rb-Sr Analyses and Age Determinations of Certain 
Lepidolites, Including an _ International Interlaboratory 
Comparison Suite. A comparison of analyses of five lepidolite 
samples ranging in age from 100 x 10° to 2600 x 10° years in- 
dicates that reproducibilities of better than + 4% can be ob- 
tained routinely for (daughter “’Sr/parent “"Rb) ratio and ap- 
parent age, by the mass spectrometric stable isotope dilution 
technique. Both Rb and Sr can be determined with a precision 
better than + 2% by this method. Leonard F. Herzog, William 
H. Pinson, Jr.. and Patrick M. Hurley. American Journal of 
Science, v. 258, no. 3, Mar. 1960, p. 191-208. 


7627* Analysis of Fats and Oils by Gas-Liquid Chro- 
matogarphy and by Ultraviolet Spectrophotometry. Known 
mixtures of pure fatty acid methyl esters and a number of fats 
and oils as their methyl esters were analyzed by conventional 
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GLC with thermal conductivity detectors. Percentage of fatty 
acid distribution determined by GLC agreed well with known 
percentages in model mixtures and with analysis by the spectro- 
photometric method for fats and oils. S. F. Herb, Paul Magid- 
man, and R. W. Riemenschneider. American Oil Chemists 
Society, Journal, v. 37, Mar. 1960, p. 127-129. 


7628* The Analytical Chemistry of Zirconium. Methods of 
separation and determination. G. W. C. Milner and J. W. 
Edwards. Analyst, v. 85, Feb. 1960, p. 86-97. 


7629* A Spectrographic Method for the Analysis of High- 
Purity Acids. Method for determining trace impurities in high- 
purity acids, such as are required in semiconductor technology 
or for the analysis of semiconductor materials. J. H. Oldfield 
and E. P. Bridge. Analyst, v. 85, Feb. 1960, p. 97-104. 


7630* A Field Method for Determining Total Air-Borne 
Lead. Sample is collected on a test paper, the amount of lead 
fume is determined by measurement of the color intensity 
developed on the paper, and the total lead is then determined 
by treatment of the same test paper by a wet method. B. E. 
Dixon and P, Metson. Analyst, v. 85, Feb. 1960, p. 122-126. 


7631 Separation of Niobium and Tantalum Together 
From Titanium. Preferential formation of a stable complex of 
Ti with a mixture of oxalate and ethylenediaminetetra-acetic 
acid in alkaline medium is utilized to separate Nb and Ta to- 
gether from Ti under suitable conditions. V. T. Athavale, V. 
P. Madhava Menon, and Ch. Venkateswarlu. Analyst, v. 85, 
Mar. 1960, p. 208-211. 


7632 The Precipitation of Basic Bismuth Formate From 
Homogeneous Solution and the Determination of Bismuth 
in Presence of Lead. Precipitation of basic bismuth formate 
from homogeneous solution by hydrolysis of urea method ap- 
plied to the determination of Bi in presence of Pb by igniting 
the precipitate to oxide. P. F. S. Cartwright. Analyst, v. 85, 
Mar. 1960, p. 216-220. 


7633* Rapid Extraction of Iron(III) With 2-Thenoyl 
Trifluoroacetone Direct Colorimetric Determination in the 
Organic Phase. Brilliant red color of the iron(III)-TTA com- 
plex in benzene has been utilized in a rapid spectrophotometric 
method for iron(III) at the milligram level. Various factors 
involved in the extraction and colorimetric measurement were 
studied. Shripad M. Khopkar and Anil K. De. Analytica 
Chimica Acta, v. 22, no. 3, Mar. 1960, p. 223-228. 


7634 Analysis of Methyl Methacrylate Copolymers by Gas 
Chromatography. Detection, identification, and quantitative 
determination of copolymers of methyl methacrylate by gas 
chromatographic analysis of the pyrolysis products. Procedure 
distinguishes between polymer mixtures and copolymers, and 
detects the presence of 0.2% of copolymer. John Strassburger. 
Gerhard M. Brauer, Max Tryon, and Alphonse F. Forsiati. 
Analytical Chemistry, v. 32, Apr. 1960, p. 454-457. 


7635 Countercurrent Distribution of High-Boiling Phenols 
From a Low-Temperature Coal Tar. Tar acids boiling at 231 
to 331 C from a low-temperature bituminous coal tar have been 
fractionated and analyzed by distillation and countercurrent 
distribution. The presence of 84 individual compounds was 
demonstrated. Clarence Karr, Jr., Patricia A. Estep, and 
Lester L. Hirst, Jr. Analytical Chemistry, v. 32, Apr. 1960, p. 
463-475. 


7636 Cocrystallization of Ultramicro Quantities of Alka- 
line Earth Elements With Potassium Rhodizonate. Determi- 
nation of Radiobarium in Sea Water. Crystallized rhodizonate 
was enriched with the alkaline earth microcomponent and that 
the distribution approximated the Doerner-Hoskins type of 
equilibrium. These elements were quantitatively recovered with 
ease at concentrations of 10°°* to 10°°M. Herbert V. Weiss 
and Ming G. Lai. Analytical Chemistry, v. 32, Apr. 1960, p. 
475-478. 


7637 Liquid Scintillation Counting of Tritiated Organic 
Compounds. The use of tritium-tagged hydrocarbons in 
analytical research has made it necessary to evaluate some of 
the parameters involved in liquid scintillation-counting tech- 
niques. A routine procedure for measuring the radioactivity of 
tritiated organic compounds and the confidence limits of results 
were established. Marvin L. Whisman, Barton H. Eccleston, 
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and F, E. Armstrong. Analytical Chemistry, v. 32, Apr. 1960, 
p. 484-486. 


7638 New Fire Assay for Osmium and Ruthenium. Pro. 
cedure applied to a roasted concentrate from a natural ore, 
salted with milligram amounts of Os and Ru. Losses to slags 
and pot walls were negligible. The effect of the remaining Pt 
moet ng upon the recovery of Os and Ru is recorded. J. M, 
Kavanagh and F. E. Beamish. Analytical Chemistry, vy. 32. 
Apr. 1960, p. 490-491. 


7639 Analysis of Explosives Using Infrared Spectroscopy, 
Compilation of 68 infrared spectrograms covering all common 
high-explosive compounds and many possible explosive in- 
gredients, additives, and related compounds. Frank Pristera, 
Michael Halik, Alexander Castelli, and Walter Fredericks, 
Analytical Chemistry, v. 32, Apr. 1960, p. 495-508. 


7640 Potassium Cobaltinitrite as a Precipitation Form for 
Cobalt Using Radiocobalt Tracer. Rate of precipitation was 
studied under widely differing conditions of volume, concentra- 
tion of Co and reagents, temperature, and presence of other 
materials. Under suitable conditions, precipitation of Co as 
cobaltinitrite is quantitative in much less than the usually 
recommended 24 hours or overnight period. Darnell Salyer 
and Thomas R. Sweet. Analytical Chemistry, v. 32, Apr. 1960, 
p. 548-550. 


7641 1960 Review of Fundamental Developments in 
Analysis. Articles on chromatography; distillation analysis; elec- 
troanalysis and coulometric analysis; extraction; fluorometric 
analysis; instrumentation; and microchemistry. Analytical Chem- 
istry (Buyers’ Guide), v. 32, Apr. 1960, p. 2R-292R. 


7642 Automatic Titrators. J. P. Phillips. 225 pp. 1959. 
Academic Press, New York. (QD111 P54a) 


7643* A Micromethod for the Colorimetric Determination 
of N-Acetyl Groups in Acid Mucopolysaccharides. Deacetyla- 
tion with 2 N HCl-methanol is a useful and simple procedure 
for determining N-acetyl groups. Acetyl groups are converted 
to methyl acetate which is colorimetrically determined as a 
hydroxamic-ferric complex. This method permits the determina- 
tion of N-acetyl groups in a range of one to ten « moles. Julio 
Ludowieg and Albert Dorfman. Biochimica et Biophysica 
Acta, v. 38, no. 2, Feb. 26, 1960, p. 212-218. 


7644 Detection of Polyhydroxy-Compounds and Their 
Carboxylate Esters With Potassium Periodatocuprate. Potas- 
sium periodatocuprate was found to serve as a sensitive reagent 
for the detection in paper chromatography of a variety of easily 
oxidizable substances, including sugars, polyhydroxy-com- 
pounds, phenols and their ester derivatives. T. G. Bonner. 
Chemistry & Industry, 1960, no. 13, Mar. 26, p. 345. 


7645* A Micromethod for the Determination of Plasma 
Amylase. A micromethod for the determination of serum 
amylase has been presented, which is useful in pediatric practice 
mo in experimental work on small animals. The optimum condi- 
tions for the procedure were studied and the data obtained 
recorded. Roger W. Marsters, Thomas D. Kinney, and Ku 
Yin Lin. Clinical Chemistry, v. 6, no. 2, Apr. 1960, p. 130-139. 


7646* The Chromatography of Sterols and Its Applica- 
tion for the Detection of Animal and Vegetable Fats Ad- 
mixed With One Another. (/n German.) Die Chromatographie 
von Sterinen und ihre Anwendung fiir den Nachweis tierischer 
und pflanzlicher Fette nebeneinander. J. W. Copius Peereboom 
and Ir. J. B. Roos. Fette, Seifen, Anstrichmittel, v. 62, no. 2, 
Feb. 1960, p. 91-100. 


7647* Chromatographic Fractionation of Polysaccharides 
by Cellulose-Anion Exchange. Diecthylaminoethy!-cellulose 
columns can be used for efficient chromatographic fractionation 
of polysaccharide mixtures. (In German.) Chromatographische 
Fraktionierung von Polysacchariden an Cellulose-Anionenaust- 
auschern. H. Neukom, H. Deuel, W. J. Heri, and W. Kiindig. 
Helvetica Chimica Acta, v. 43, no. 1, 1960, p. 64-71. 


7648* Maco- and Microdetermination of Traces of Co. 
IV. lon Exchange Separation. Loss and Contamination in 
Various Analytical Processes. Procedure involves separation 
of Co using Dowex IX-8 and dithizone extraction. Adsorption 
and elution phenomena are studied for quantities varying from 
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0.01 wg to 1 wg of Co. Errors due to loss in the successive 
analytical processes, such as evaporation, calcination, mineraliza- 
tion, extraction, etc., were determined. (In French.) Macro- et 
microdosage de traces de cobalt. IV. Séparation par échangeurs 
dions - Pertes et contaminations au cours de diverses operations 
analytiques. J. Vogel, D. Monnier, W. Haerdi, and P. E. 
Wenger. Helvetica Chimica Acta, vy. 43, no. 1, 1960, p. 
217-229. 


7649 Gravimetric Determination of Lead in Iron and 
Steel (Lead Content > 0.05%). The precipitation of Pb as a 
sulfide and conversion to Pb molybdate was examined on a 
range of steels. The method is free from interference from Cu, 
Cr, Mo, Ni, up to 0.25% Sn, and up to 2% W. Iron and Steel 
Institute, Journal, v. 198, pt. 4, Dec. 1959, p. 350-353. 


7650 Some Problems in the Determination of Manganese 
in Steel. Factors affecting determination of Mn. Influence of C, 
§, P, Cr, and Al on the Mn/Fe line ratio. Importance of sample 
size preparation is considered, as well as the effect of the 
metallurgical condition of the samples. M. Z. de Lippa. Iron 
and Steel Institute, Journal, v. 194, pt. 1, Jan. 1960, p. 54-62. 


7651 The Determination of Trace Elements. Spectrographic 
methods used in the Philips Research Laboratories. Details of 
the lines chosen for the determination of residual elements in 
steel are given with the correction factors used when exposure 
times are shortened. An account of the trace elements deter- 
mined by an impregnated graphite technique in which all ele- 
ments are taken into solution as perchlorates. N. W. H. Addink. 
Iron and Steel Institute, Journal, v. 194, pt. 2, Feb. 1960, p. 


199-211. 


7652 Determination of Traces of Cyanide in Water by 
Cathode Ray Polarography. Method is unaffected by the 
presence of large excesses of Cl, but free Cl, Br, and I as well 
as sulphide ion, must be absent. The limit of detection is about 
0-05 ug per ml. J. Hetman. Journal of Applied Chemistry, v. 
10, pt. 1, Jan. 1960, p. 16-18. 


7653 Application of the Oxygen Flask Combustion 
Method to the Determination of Chlorine in Polymers, 
Plasticisers and Organic Compounds. Combustion process and 
combustion vessel, composition and efficiency of the absorption 
solution, and final titration procedure. J. Haslam, J. B. Hamil- 
ton, and D. C. M. Squirrell. Journal of Applied Chemistry, v. 
10, pt. 2, Feb. 1960, p. 97-100. 


7654* Metallographic and Catalytic Methods for the 
Synthesis of Monomer Silicoorganic Compounds. Studies of 
changes occurring in these compounds by introducing in the 
radical in Si different functional groups, the effects of these 
groups on certain features of the silicoorganic compound and on 
the modification of their reaction capacity as a function of their 
position relative to the Si atom. Different syntheses of alkenyl 
silanes and their radical reactions as well as syntheses of 
acetylene silicocarbons are described. (In Serbian.) Metalo- 
granske i kataliti¢ke metode sinteze monomernih organo-silici- 
jumovih jedinjenja. Alexander D. Petrov. Khemisko Drushtva 
Beograd, Glasnik, v. 23-24, nos. 1-2, 1958-1959, p. 29-40. 


7655* On the Use of Nitrite in the Determination of 
Halogen in Organic Compounds. Procedures using nitrite for 
the determination of Cl and Br in ordinary organic compounds 
and compounds containing Hg, using flask combustion, and a 
procedure for microdetermination of Cl and Br using combus- 
tion and subsequent hydrogenation. W. Kirsten. Mikrochimica 
Acta, 1960, no. 2, p. 272-274. 


7656 Radiometric Methods for the Determination of Mag- 
nesium and Calcium in Portland Cement. Radiometric meth- 
ods of analysis for Mg and Ca employ, as a precipitant, a 
standard solution of (NH,)2HPO, labeled with phosphorus-32. 
In the presence of NH,OH, this reagent precipitates MgHN,PO, 
or Cas(PO,). from a solution of Mg or Ca ions. The reduction 
in the radioactivity level of the labeled phosphate solution after 
precipitation serves as a measure of the phosphate reacted and 
thus a measure of the quantity of Mg or Ca present. The in- 
terference of other elements present normally in portland cement 
and its raw materials has been determined. The concentration 
ranges for highest accuracy have been found to be 5 to 15 mg 
of MgO per 100 ml and 15 to 30 mg of CaO per 50 ml. Charles 
T. Brown, James E. Howes, Jr., Thomas S. Elleman, Charles 
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W. Townley, and Duane N. Sunderman, U.S. Atomic Energy 
Commission, BM1-1415, Feb. 18, 1960, 12 pp. (UF767 U3b 
Contin. ) 


7657 An Improved Acid Saturation Method for the De- 
termination of Tri-n-Butyl Phosphate. Quantitative determi- 
nation of tri-n-butyl phosphate in kerosene by an improved 
acid saturation method. Use is made of the constant distribution 
coefficient of 12-14M HNO, between the aqueous acid solution 
and the solution of TBP in kerosene. Woodfin E. Shuler. 
U. S. Atomic Energy Commission, DP-449, Dec. 1959, 9 pp. 
( UF767 Un3.ldp Contin. ) 


7658 A Collection of Mass Spectrometric Data of Sub- 
stituted Borazoles and Their Benzene Analogs. Mass spectra 
and positive ion appearance potentials of borazole, methyl- and 
chloro-substituted borazoles, and their benzene analogs. E. Dan 
Loughran and Charles L. Mader. U. S. Atomic Energy Com- 
mission, LA-2368, Jan. 14 ,1960, 37 pp. (UF767 USLa Contin.) 


7659 Separation of Uranium From Bismuth Using Tris (2- 
Ethythexyl) Phosphine Oxide. Extraction with (tris-2-ethyl- 
hexyl)phosphine oxide in the presence of 1,2-cyclohexylene 
dinitrilo tetraacetic acid followed by ultraviolet absorption were 
utilized to develop a method for the separation of U from 
20,000-fold excess of Bi. Arno H. A, Heyn and Gurupada 
Banerjee. U. 8. Atomic Energy Commission, NYO-7569, Nov. 
24, 1959, 15 pp. (UF767 U3ny Contin.) 


7660 Purification of Americium Chloride Solutions by 
Mercury Cathode Electrolysis. A process has been developed 
for the removal of Cr, Cu, Fe, Mn, Ni, Pb, Sn, and Zn im- 
purities from an acid aqueous solution of americium chloride 
using a mercury cathode cell operating at 5-10 amperes and 
16-18 volts. The americium is not affected. J. L. Holst and C. 
W. Barrick. U. S. Atomic Energy Commission, RFP-183, Mar. 
31, 1960, 9 pp. ( UF 767 Un3.1rf Contin.) 


7661 The Spectrographic Detection of Trace Impurities 
in Beryllium Oxide. Detected elements include most of the 
Type 4F rare earths and 20 common elements. The observed 
detection limit for each element is reported. O. P. Killeen. 
U.S. Atomic Energy Commission, Y-1259, Jan. 28, 1960, 13 pp. 
( UF767 Un3.ly Contin. ) 


7662* Determination of Copolymer Composition by Com- 
bustion Analysis for Carbon and Hydrogen. The method was 
applied chiefly to determine what fraction of a styrene-butadiene 
copolymer is derived from styrene. Minor ingredients are re- 
moved by extraction, with the exception of the bound 
mercaptan residue for which correction must be made. Lawwe- 
rence A. Wood, Irving Madorsky. and Rolf A. Paulson. U. S. 
National Bureau of Standards, Journal of Research, Section A, 
Physics and Chemistry, v. 64A, no. 2, Mar.-Apr. 1960, p. 
157-162. 


7663* Determination of Aluminum in Precipitation Hard- 
ening Stainless Steel and High Temperature Alloys. Alu- 
minum is selectively precipitated with 8-hydroxyquinoline from 
an ammoniacal solution of the alloy containing citrate and 
cyanide as complexing agents. Useful in the determination of 
Al in the 0.5 to 3.0% range in a variety of alloys. Lawrence A. 
Machlan, John L. Hague, and Edward J. Meros. U. S. Na- 
tional Bureau of Standards, Journal of Research, Section A, 
Physics and Chemistry, vy. 64A, no. 2, Mar.-Apr. 1960, p. 
181-154. 


7664* <A Contribution of the Colorimetry of Furfurol. HU. 
The Reaction With the Resorcin Type Phenolin. A review is 
given of the color reaction of phenols of the resorcinol type with 
furfural (RTR) and of its qualitative and quantitative analytical 
applications. (In German.) Zur Colorimetrie des Furfurols. II. 
Die Reaktoin mit Phenolen vom Resorcintypus. F. Aeschlimann, 
P. O. Bethge, and J. H. Eggers. Zeitschrift fiir Analytische 
Chemie, v. 172, no. 4, 1960, p. 241-256. 


7665* The Theory and Practice of Polarography in Melts. 
Some of the problems of using solid micro-electrodes in molten 
salts. Technique of high-temperature polarography is described 
and some of the anomalous features of the results are examined. 
G. J. Hills and J. E. Oxley. Zeitschrift fiir Analytische Chemie, 
v. 173, no. 1, 1960, p. 5-10. 


7666* The Polarography of Amidines. Polarographic prop- 
erties of some aliphatic, arylaliphatic, phenoxyaliphatic and 
aromatic amidines. Aliphatic and arylaliphatic amidines are not 
reducible in the range 0 to —1.8 volts versus the saturated 
calomel electrode. Phenoxyacetamidines are reduced to the 

henol and acetamidine. Aromatic amidines are reduced to the 

nzylamine and ammonia. The half-wave potentials of both 
reducible classes of compound are independent of Px over the 
range 7—9 Pu. P. O. Kane. Zeitschrift fiir Analytische Chemie, 
v. 173, no. 1, 1960, p. 50-56. 


7667* Solochrome Green V as a New Analytical Reagent. 
Acid-base properties were studied with the object of testing its 
use as a metal indicator or colorimetric reagent. The dye was 
proved to be a suitable indicator in EDTA titrations of Zn and 
Mn as well as a colorimetric reagent for the microdetermination 
of Zn. A. M. Amin, H. Khalifa, and A, S. Moustafa. Zeitschrift 
fiir Analytische Chemie, v. 173, no. 2, 1960, p. 138-148. 


7668* Analytical Aspects of Some Organic Acids. V. 
Back Titration Procedures for the Determination of Alu- 
minium, Zirconium, and Thorium With Iron (111) Solution 
and 2-Hydroxy-3-Naphthoie Acid as Indicator. Back titri- 
metric procedures involved the adjustment of the concentration 
of the metallic salts, concentration of EDTA, pH, and tempera- 
ture, addition of indicator solution. C. S. Pande and T. S. 
Srivastava. Zeitschrift fiir Analytische Chemie, v. 173, no. 3, 
1960, p. 195-198. 


See also: 7554 (river water analysis). 


CHEMISTRY—INORGANIC AND GENERAL 


7669* Reduction of Indium on a Mercury Drop Electrode 
in the Presence of Some Inorganic and Organic Cations. 
(In Russian.) Vosstanovlenie indiia na rtutnom kapel’nom elek- 
trode v prisutstvii nekotorykh neorganicheskikh i organicheskikh 
kationov. Kh. Z. Brainina. Akademiia Nauk SSSR, Doklady, v. 
130, no. 4, Feb. 1960, p. 797-800. 


7670 Reactions of Some Oxides of Nitrogen With Boron 
Trifluoride. Reactions of BF; with the oxides of nitrogen, 
N:Os, N:O, and N.Os, N.O, in the presence of ozone, and with 
solid KNO; and NaNO:. Chemical analysis, X-ray powder pat- 
terns, infrared spectra, magnetic susceptibilities and electrical 
conductivities show that the products of these reactions may be 
reasonably formulated as nitrosyl and nitry! mono- and di- 
fluoroboro nitrites and nitrates. Robert W. Sprague, Alfred B. 
Garrett, and Harry H. Sisler. American Chemical Society, 
Journal, v. 82, Mar. 5, 1960, p. 1059-1064. 


7671 The Preparation and phe ga of Boron Phos- 
hides and Arsenides. Four methods of preparation of cubic 

mn phosphide, BP. The chemical and physical properties of 
BP BAs are reported. The formation of lower phosphides 
and arsenides is noted. Forrest V. Williams and Robert A. 
Ruehrwein. American Chemical Society, Journal, v. 82, Mar. 
20, 1960, p. 1330-1332. 


7672 On the Preparation of the Phosphides of Aluminum, 
Gallium and Indium. Phosphides prepared by reaction be- 
tween metals and zinc phosphide in a neutral atmosphere at 
about 800-900°. Arrigo Addamiano. American Chemical So- 
ciety, Journal, v. 82, Apr. 5, 1960, p. 1537-1540. 


7673 The Coordination Chemistry of the Actinides. Com- 
prehensive survey of the coordination compounds formed by 
the actinide elements with organic ligands, both in the solid 
state and in solution. Alan E. Comyns. Chemical Reviews, v. 
60, no. 2, Apr. 1960, p. 115-146. 


7674 The Infrared Spectra of Anhydrous Transition- 
Metal Nitrates. Infrared spectra for the anhydrous nitrates of 
Mn, Cu, Zn, and Hg indicate the presence of covalent metal- 
nitrate bonds. C. C. Addison and B. M. Gatehouse. Chemical 
Society, Journal, 1960, Feb., p. 613-616. 


7675 Some Reactions of Anhydrous Perchloric Acid and 
Anhydrous Nitric Acid. The reactions of anhydrous perchloric 
acid and anhydrous nitric acid with some anhydrous transition- 
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metal chlorides were examined. B. J. Hathaway and A, E 


Underhill. Chemical Society, Journal, 1960, Feb., p. 648-654. 


7676 The Reactions of Fluorine Atoms With Alkanes, 
Hydrogen transfer reactions of fluorine atoms with methane, 
ethane, propane, cyclopropane, n-butane, isobutane, and neo- 
pentane were studied between —95 and 100 C by a com- 
petitive method based on analysis of the fluorides produced. 
G. C. Fettis, J. H. Knox, and A. F. Trotman-Dickenson, 
Chemical Society, Journal, 1960, Mar., p. 1064-1071. 


7677 Complexes of Boron Trichloride With Pyridine and 
Piperidine. Properties of fused boron trichloride-pyridine, m, 
p. 115° and boron trichloride-piperidine, m. p. 184°. N. N, 
Greenwood and K. Wade. Chemical Society, Journal, 1960, 
Mar., p. 1130-1141. 


7678* Effect of Additives on the Hydrogen Reduction of 
Nickel Oxide. Effect of additives on the temperature at which 
nickel oxide begins to be reduced by hydrogen, and to ascertain 
whether or not the properties of a semiconductor are related to 
the reductive properties of nickel oxide. Yoshio lida and 
Kenzo Shimada. Chemical Society of Japan, Bulletin, v. 33, 
no. 1, Jan. 1960, p. 8-11. 


7679 The Slow Reaction Between Hydrogen and Oxygen 
in Boric-Acid-Coated Vessels. Reaction studied as a function 
of mixture composition, total pressure, inert-gas addition, vessel 
diameter and temperature, and a mechanism put forward to 
explain the unusual features of the reaction. R. R. Baldwin 
and L. Mayor. Faraday Society, Transactions, v. 56, Jan. 1960, 
p. 80-92. 


7680 Chemisorption of Nitrogen on Iron Catalysts in 
Connection With Ammonia Synthesis. Il. The Rate-Deter- 
mining Step in Ammonia Synthesis. Comparison of the rate 
of nitrogen chemisorption on a singly-promoted iron catalyst 
with the rate of ammonia synthesis over the same sample. 
During synthesis, the amount of nitrogen chemisorbed on the 
catalyst is determined gravimetrically. J. J. F. Scholten, J. A. 
Konvalinka, and P. Zwietering. Faraday Society, Trans- 
actions, v. 56, Feb. 1960, p. 262-268. 


7681 Formation and Trapping of Free Radicals. Discusses 
the roles of free radicals in chemical reactions, the physics of 
the interactions of free radicals with solid lattices, and practical 
considerations of related energy storage for propulsive purposes, 
construction of polymers, radiation damage, and catalytic 
processes. Arnold M. Bass and H. P. Broida, editors, 522 
pp. 1960. Academic Press, New York. (QD471 B29f) 


7682 “Onium” Base Borohydrides. I. Trimethy! Sulpho- 
nium Borohydride. The new compound decomposes above 90° 
to methane and the coordination compound dimethy! sulfide- 
borine. H. G. Heal. Journal of Inorganic & Nuclear Chemistry, 
v. 12, nos. 3-4, Feb. 1960, p. 255-258. 


7683 An Examination of the Basic Nature of the Tri- 
halides of Phosphorus, Arsenic and Antimony. Literature 
reports of the complexes, PCl:-BFs and PCl:-BCls, were in- 
vestigated by conducting vapor pressure-composition measure- 
ments on the systems at low temperatures. R. R. Holmes. 
Journal of Inorganic & Nuclear Chemistry, v. 12, nos. 3-4, Feb. 
1960, p. 266-275. 


7684 The Reactions of Active Nitrogen With Nitric Oxide 
and Nitrogen Dioxide. G. J. Verbeke and C. A, Winkler. 
Journal of Physical Chemistry, v. 64, Mar. 1960, p. 319-323. 


7685* A New Table of the Elements. Using the known 
periodic properties of existing elements and the properties 
postulated by Seaborg for the elements up to No. 118, sym- 


metrical group arrangements have been formed which predict 
that the total possible number of elements is finite and equal to 
120. A new table of the elements, prepared on this basis, ex- 
hibits relations between elements that preserve the good points 
of the Mendeleev table but adds new important relations. The 
number of possible elements, 120, is shown to correspond to 
the number of “faces” of a four-dimensional dodecahedron, in- 
dicating that the elements form a four-dimensional space group 
and suggesting that our three-dimensional world is indeed finite 
but curved in four dimensions. Bertrand A. Landry. Main 
Currents in Modern Thought, v. 16, no. 4, Mar. 1960, p. 82-91. 
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7686 The Hydrogen Bond. Methods of detection: non- 

troscopic techniques, infrared and raman spectroscopy, in- 
tramolecular H bonds, groups forming H bonds, thermodynamic 
properties, theory of the H bond, bonds in crystals, bonding in 
roteins and nucleic acids, and practical systems involving H 
Scoding. George C. Pimentel and Aubrey L. McClellan. 475 
pp. 1960. W. H. Freeman & Co., San Francisco. (QD181.H1 


P64h ) 


7687 An Experimental Investigation on the Chemistry 
and Interconversion of Boron Hydrides. Novel method for 
reparing diborane by radical catalyzed reaction of trichloro- 
a and monosilane steps in the thermal conversion of 
diborane of pentaborane-11 are described. Physical properties 
of tetraborane-8 carbonyl including vapor pressures, infrared 
spectrum, NMR spectrum and mass spectrum. Riley Schaeffer. 
U. §. Air Force, Wright Air Development Center, WADC Tech- 
nical Note 59-258, July 1959, 44 pp. (TL507 Un3.18t Contin. ) 


7688 Catalyzed Hydrolysis of Pyrophosphate by Thorium 
Oxide. Thorium oxide in aqueous slurries catalyzes the hy- 
drolysis of Na.P.O; to the orthophosphate. An activation energy 
of 20 kcal per mole was calculated. C. M. Boyd, H. P. House, 
and Oscar Menis. U. S. Atomic Energy Commission, ORNL- 
2893, Mar. 2, 1960, 14 pp. ( UF767 U3o Contin. ) 


7689* Concerning Fluorine Containing Compounds of the 
Elements of the Fifth Group. XII. Tetrabromophos- 
phorous(V)-fluoride. PBr.F reacts with Br at —75 C, yielding 
PBr.F in molecular form which decomposes when warmed to 
room temperature. (In German.) Uber fluorhaltige Verbin- 
dungen der Elemente der V. Hauptgruppe. XII. Tetrabromo- 
phosphor( V )-fluorid. Lothar Kolditz and Kurt Bauer. Zeits- 
chrift fiir Anorganische und Allgemeine Chemie, y. 302, nos. 
5-6, Dec. 1959, p. 241-252. 


7690* Thermodynamic Properties of Electrolytes in Non- 


Aqueous Solutions. VII. Solubility Studies of AgCl and 
C;Cl in Aleohols, Ketones, and Mixed Solvents Using 
Radioactive Indicators. The solubility of AgCl and CsCl in a 
number of alcohols and ketones and of CsCl in mixed solvents 
(acetone-carbon tetrachloride ) acetone-dioxane has been deter- 
mined with the aid of the radioactive isotopes Ag'’® and Cs™*. 
It has been shown that I1gS of the salts depends linearly upon 
1/D of the solvents up to a value of DC~15 in the case of 
alcohols and DC=12 in the case of ketones. (In Russian.) 
Termodinamicheskie svoistva elektrolitoy vy nevodnykh rast- 
vorakh. VII. Issledovanie rastvorimosti AgC] i CsCl v spirtakh, 
ketonakh i smeshannykh rastvoriteliakh metodom radioaktivnykh 
indikatorov. N. A. Ismailov and V. S. Chernyi. Zhurnal 
Fizicheskoi Khimii, v. 34, no. 1, Jan. 1960, p. 126-154. 


CHEMISTRY—ORGANIC 


7691* Investigation of the Catalytic Hydration of Acetylene 
in the Vapour Phase. The vapor phase reaction of acetylene 
and water on different catalysts was investigated with respect 
to the commercial production of acetyldehyde. The chemisorp- 
tion of acetylene, acetaldehyde and acetone on different catalysts 
is discussed. J. Marton, Gy. Zéllner, Gy. Lévai, A. Tatraaljai, 
and Gy. Balint. Acta Chimica Academiae Scientiarum Hun- 
garicae, v. 21, no. 4, 1959, p. 375-389. 


7692* Alkylation of 4-Fluoroanisole by Olefins in the 
Presence of BF;, BF,.H,PO,, and BF;.O(C.H;).. (Jn Rus- 
sian.) Alkilirovanie 4-ftoranizola olefinami v prisutstvii katali- 
zatorov BF's, BFs.HsPO,, i BFs.O(C.H;).. V. G. Kriuchkova 
and S. V. Zavgorodnii. Akademiia Nauk SSSR, Doklady, v. 
130, no. 4, Feb. 1960, p. 775-778. 


7693* Radiation-Thermal Cracking of Hydrocarbons. (Jn 
Russian. ) O radiatsionno-termicheskom krekinge uglevodorodov. 
A. V. Topchier, et al. Akademiia Nauk SSSR, Doklady, vy. 130, 
no. 4, Feb. 1960, p. 789-792. 


7694 Electrolytic Oxidation in Liquid Ammonia. I. Car- 
bonie Acid Amides. Amides such as ammonium carbamate and 
urea were oxidized electrolytically in liquid ammonia. The 
product, which appears to be azodicarbonamide, or a con- 
densation (deammonation ) polymer of it is isolated as potassium 
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azodicarbonate. A. F. Clifford and M. Giménes-Huguet. 
American Chemical Society, Journal, vy. 82, Mar. 5, 1960, p. 
1024-1027. 


7695 Mechanism Studies of the Fischer-Tropsch Synthesis: 
The Incorporation of Radioactive Ethylene, Propionalde- 
hyde and Propanol. W. Keith Hall, R. J. Kokes, and P. H. 
Emmett. American Chemical Society, Journal, v. 82, Mar. 5, 
1960, p. 1027-1037. 


7696 E-73: An Antitumor Substance. I. Isolation and 
Characterization. Ll. Structure. Isolation of E-73 with anti- 
tumor properties together with two diastereoisomeric forms of 
cycloheximide, fungicidin and two inert crystalline compounds 
from the culture filtrates of Streptomyces albulus. E-73 is 
shown to be 4-acetoxycycloheximide. 1. Keppaka V. Rao and 
Walter P. Cullen. U. Koppaka V. Rao. American Chemical 
Society, Journal, vy. 82, Mar. 5, 1960, p. 1127-1132. 


7697 Reductions With Metal Hydrides. VII. Reduction 
of Epoxides With Lithium Aluminum Hydride—Aluminum 
Chloride. VIII. Reductions of Ketones and Epimerization 
of Aleohols With Lithium Aluminum Hydride—Aluminum 
Chloride. Ernest L. Eliel and Mark N. Rerick. American 
Chemical Society, Journal, v. 82, Mar. 20, 1960, p. 1362-1372. 


7698 Catalyzed Hydrolysis of Benzyl Chloride. Hydrolysis 
in aqueous acetone with and without mercuric chloride ex- 
amined kinetically under various conditions. Sarah Koshy and 
R. Anantaraman, American Chemical Society, Journal, y. 82, 
Apr. 5, 1960, p. 1574-1576. 


7699 Amides of Ferrocenemonocarboxylic Acid. A Con- 
venient Method for Preparing Ferrocenemonocarboxylic 
Acid and Heteroannular Substituted Derivatives. William 
F. Little and Robert Eisenthal. American Chemical Society, 
Journal, vy. 82, Apr. 5, 1960, p. 1577-1580. 


7700 The Constitution of Organoberyllium Halides. Ex- 
change in the system (C.H;).Be-Be*Br. was investigated using 
Be’ as a tag. Results show there is no such structure as 
C.H;sBeBr. Raymond E. Dessy. American Chemical Society, 
Journal, vy. 82, Apr. 5, 1960, p. 1580-1582. 


7701 Synthesis of a New Heterocyclic Ring—2,5-Dihydro- 
1,2,4-Benzothiadiazepine 1,1-Dioxide and Its Intermediates. 
Synthesis by the condensation of o-aminomethylbenzensulfon- 
amide (Ila) with ethyl orthoformate. Giorgio Cignarella and 
Uberto Teotino. American Chemical Society, Journal, y. 82, 
Apr. 5, 1960, p. 1594-1596. 


7702 Aminoalkylphenothiazines. Preparation of a number 
of new 10-aminoalky+ and 10-aminoalkanolphenothiazines. 
Robert Bruce Moffett and Brooke D. Aspergren. American 
Chemical Society, Journal, vy. 82, Apr. 5, 1960, p. 1600-1607. 


7703 Products of y-Irradiation of Cysteine and Cystine. 
Cystine, hydrogen sulfide, free sulfur, sulfate ion, ammonia and 
alanine were identified and determined among the irradiation 
products of cysteine; more than 80% of the S and more than 
90% of the N of cysteine could be accounted for. Pericles 
Markakis and A, L. Tappel. American Chemical Society, 
Journal, vy. 82, Apr. 5, 1960, p. 1613-1617. 


7704 Convenient Syntheses of L-lsoglutamine and L-Iso- 
asparagine Through Derivatives Commonly Useful for 
Peptide Synthesis. A new route to L-isoglutamine and a 
simplified route leading to L-isoasparagine. Charlotte Ressler. 
American Chemical Society, Journal, y. 82, Apr. 5, 1960, p. 
1641-1644, 


7705 The Reaction of Spruce Lignin With t-Butyl Hy- 
pochlorite; A Study of the Accessibility of Lignin in Wood. 
Reaction studied at 30° in a series of 14 organic liquids of 
moderate to poor solvent power for isolated lignins. Junzo 
Nakano and Conrad Schuerch. American Chemical Society, 
Journal, v. 82, Apr. 5, 1960, p. 1677-1682. 


7706 The Constitution of the Hemicelluloses of Sitka 
Spruce (Picea sitchensis). ll. Structure of an Arabo- 
methoxyglucuronoxylan. G. G. S. Dutton and K. Hunt. 
American Chemical Society, Journal, vy. 82, Apr. 5, 1960, p. 
1682-1684. 


7707 Equilibration of cis- and trans-Cycloalkenes. Isomers 
of cyclononene, cyclodecene, cycloundescene and cyclododecene 
uilibrated in acetic acid solution at 79.9, 100.4 and 130.0°. 
e standard free energies, enthalpies and entropies of iso- 
merization were calculated at 100.4°. Arthur C. Cope, Phylis 
T. Moore, and William R. Moore. American Chemical Society, 
Journal, v. 82, Apr. 5, 1960, p. 1744-1749. 


7708 Peresters. HI. t-Butyl Phenylperacetate, Trichloro- 
peracetate and Trimethylperacetate. IV. Substituent Effects 
Upon the Concerted Decomposition of t-Butyl Phenylper- 
acetates. V. Di-t-butylperoxyoxalate. VI. Ethyl, Benzyl, 
p-Nitrobenzyl and p-Methoxybenzyl t-Butylperoxyoxalates. 
Ill. Paul D. Bartlett and Donald M. Simons. IV. Paul D. 
Bartlett and Christoph Riichardt. V. Paul D. Bartlett, 
Erhard P. Benzing, and Richard E,. Pincock. V1. Paul D. 
Bartlett and Richard E. Pincock. American Chemical So- 
ciety, Journal, v. 82, Apr. 5, 1960, p. 1753-1773. 


7709 The Decomposition of Diacyl Hydroxylamines and 
Hydrazines. Cheves Walling and Anthony N. Naglieri. Ameri- 
can Chemical Society, Journal, vy. 82, Apr. 5, 1960, p. 1820-1825. 


7710 Vinyl Ketostearates. Preparation, Properties, In- 
fra Spectra, and Analysis of 4- and 12-Ketostearates. 
Roberto Calderon, H. P. Dupuy, E. R. McCall, R. T. O’Con- 
nor, and L. A. Goldblatt. American Oil Chemists’ Society, 
Journal, v. 37, Mar. 1960, p. 132-136. 


7711* Recent Methods of Preparative Organic Chemistry 
Ill. I. Syntheses Using Chloroamine in Organic Chemistry. 
Though chloroamine can act as a chlorinating agent, its prepara- 
tive value is based above all on the possibilities of amination. 
The reactions of chloroamine with organometallic compounds to 
form amines, the preparation of hydrazine from amines and the 
formation of hydroxylamines from alcoholates or phenolates are 
described. (In German.) Neuere Methoden der priiparativen 
organischen Chemie III. I. Synthesen mit Chloramin in der 
organischen Chemie. W. Theilacker and E. Wegner. Ange- 
wandte Chemie, v. 72, no. 4, Feb. 21, 1960, p. 127-131. 


7712 Applications of Nuclear Magnetic Resonance Spec- 
troscopy in Organic Chemistry, Written for organic chemists 
who wish to employ nuclear magnetic resonance but who do not 
wish to make a detailed study of the fundamental principles 
involved. Presentation of correlated data and ential theories 
which constitute the basis of the application of n.m.r. spec- 
troscopy to organic chemistry. L. M. Jackman. 134 pp. 1959. 
Pergamon Press, New York. (QD591 J13a) 


7713 Purification of Organic Materials by Zone Refining. 
Three zone refiners are described which can prepare organic 
samples of high enough purity to be used to produce reference 
spectra for mass spectrometry. Compounds with melting points 
in the range —10 to +300 C in quantities of from 0.5 to 
9000 g. can be purified in these refiners. Diagrams of the ap- 
paratus and bene of purification of several common cyclic or- 
ganic materials are given. Benzoic acid was found to be 99.97 
+ 0.08% pure after processing. J. H. Beynon and R. A. 
Saunders. British Journal of Applied Physics, v. 11, Mar. 1960, 
ip. 128-131. 


7714* The Chemistry of the “Aminochromes”. Hl. On 
the Structures of “lodoéjéxoadrenochrome” and lodoepino- 
chrome. IV. Some New Aminochromes and Their De- 
rivatives. R. A. Heacock and B. D. Scott. Canadian Journal 
of Chemistry, v. 38, Apr. 1960, p. 508-527. 


7715* Tryptamines, Carbolines, and Related Compounds. 
Vv. 3-(a-Alkyl-s-Aminoethyl) Indoles. VI. Stereochemistry 
of the Michael Addition of Ethyl Malonate to 1-Cyclohexene 
Cyanide. R. A. Abramovitch and J. M. Muchowski. Canadian 
Journal of Chemistry, v. 38, Apr. 1960, p. 554-566. 


7716 The Reimer-Tiemann Reaction. A review bringing to- 
gether the scattered literature on the Reimer-Tiemann reaction 
of the past eighty years. A description of the two types of 
“abnormal” (non-aldehydic) products frequently encountered 
in this reaction. Hans Wynberg. Chemical Reviews, v. 60, no. 
2, Apr. 1960, p. 169-184. 


7717 The Ullman Biary! Synthesis. I. Atypical Products 
of Syntheses of 2,4-Dinitrobiphenyl and Related Com- 
pounds, Il. The Effect of m-Dinitrated Diluents on the 


402a 


Self-Condensation of lodobenzene. Hl. The Influence of 
Diluents on the Reaction Between lodobenzene and Copper, 
IV. The Halogen-Transfer. V. The Influence of Ring 
Substituents on the Rate of Self-Condensation of an Ary| 
Halide. VI. The Scope and Mechanism of the Reaction, 
James Forrest. Chemical Society, Journal, 1960, Feb., p, 
566-601. 


7718 The Syntheses and Reactions of Branched-Chain Hy. 
drocarbons. XIII. The Course of the Oxidation of Satu. 
rated Hydrocarbons by Chromium(VI) Oxide. GC. Foster 
and W. J. Hickinbottom. Chemical Society, Journal, 1960, 
Feb., p. 680-683. 


7719 = Partial Asymmetric Synthesis of 5-Hydroxy-acids, |, 
Acid. Reaction of either (—)- 
bornyl or (—)-a-fenchyl bromoacetate with acetophenone in the 
presence of Zn is accompanied by partial asymmetric synthesis, 
as is shown by hydrolysis of the resulting ester to laevorotatory 
B-hydroxy-8-phenylbutyric acid. M. H. Palmer and Joan 4A, 
Reid. Chemical Society, Journal, 1960, Mar., p. 931-938. 


7720 = Acid-catalysed Rearrangements of Alkyl Aryl Ethers, 
1V. Rearrangement of Alkyl Tolyl Ethers by Aluminium 
Chloride. Rearrangements with AIC]; and the products com- 
pared with those formed by alkylation of the corresponding 
cresols under similar conditions. A number of alkylcresols were 
synthesised as reference compounds. M. J. 8S. Dewar and N, A, 
Puttnam. Chemical Society, Journal, 1960, Mar., p. 959-963. 


7721 Spectroscopic Studies of Some Organoiron Com- 
plexes. Spectra of arenecyclopentadieneiron compounds, nor- 
bornadieneiron tricarbonyl, the compounds of stoicheiometry 
Ci, H.O;Fe, and C;H,O,Fe. M. H. Green, 
Pratt, and G. Wilkinson. Chemical Society, Journal, 1960, 
Mar., p. 989-997. 


7722 Derivatives of Pyrrolidine Aleohols as Local Ana- 
esthetics. Preparation of three series of esters and _phenyl- 
urethanes of pyrrolidine alcohols. Configurations are discussed 
on the basis of their pK, values. W. H. Linnell and E. Perks. 
Chemical Society, Journal, 1960, Mar., p. 1036-1040. 


7723 The Alkaloids of the Amaryllidaceae. V. A New 
Alkaloid Epihaemanthidine From Haemanthus natalensis. 
VI. The Isomerisation of Epihaemanthidine to Epitazettine, 
and the Absolute Configuration of the Alkaloids From 
5,10b-Ethanophenanthridine. VII. The Alkaloids From 
Boéphone disticha Herb., Buphanitine (“Crystalline” Hae- 
manthine), Buphanamine, and Buphanidrine (Distichine). 
VIII. The Structure of Buphanitine. V. Joan Goosen, 
P. W. Jeffs, J. Graham, F. L. Warren, and Winifred 6. 
Wright. VI. P. W. Jeffs, F. L. Warren, and Winifred 6. 
Wright. VII. and VIII. A. Goosen and F, L. Warren. Chemi- 
cal Society, Journal, 1960, Mar., p. 1088-1099. 


7724 Syniheses of Some Monalkylbenzenes. Syntheses of 
twelve monoalkylbenzenes, mostly containing branched C,, and 
Cis chains. E. R. Lynch and E. B. McCall. Chemical Society, 
Journal, 1960, Mar., p. 1254-1262. 


7725 Synthesis of the 7-Chloroderivatives of Chromone, 
Flavone, and Isoflavone. J. D. Bryan, A. A. Goldberg, and 


A. H. Wragg. Chemical Society, Journal, 1960, Mar., p. 
1279-1281. 
7726* The Bischler-Napieralski Reaction in Liquid Sulfur 


Dioxide. Formation of N’-bis-8-Phenethyl Acet- and 
Benz-amidines and N.N'-Diphenyl Acet- and Benz-amidines. 
Behavior of acid amides toward condensing reagents in liquid 
sulfur dioxide. Ritsuro Tada, Hisanori Sakuraba, and Niichiro 
Tokura. Chemical Society of Japan, Bulletin, vy. 33, no. 1, Jan. 
1960, p. 50-55. 


7727* Studies on the High Pressure Reaction of Carbon 
Monoxide. I. On the Reactions of Schiff Bases and Azo- 
compounds With Synthetic Gas. Ll. Synthesis of Phthal- 
imidine. Ill. Reaction Between Azocompounds and Carbon 
Monoxide. I. Shunsuke Murahashi and Shigeki Horiie. ll. 
Shunsuke Murahashi, Shigeki Horiie, and Takashi Jo. Ul. 
Shigeki Horiie and Shunsuke Murahashi. Chemical Society 
of Japan, Bulletin, v. 33, no. 1, Jan. 1960, p. 78-94. 


7728" High Pressure Reduction of Organic Compounds 
With Urushibara Catalyst. VI. A New Type of Urushibara 
Nickel Catalyst. Hydrogenation of several aromatic compounds 
with this new catalyst and certain useful modifications of pro- 
cedure for the preparation of this new catalyst. Izumi Moto- 
yama. Chemical Society of Japan, Bulletin, v. 33, no. 2, Feb. 
1960, p. 232-236. 


7729 Reaction of Copper With Solutions of Amines in 
Carbon Tetrachloride. Investigations of reactions of Cu under 
mild conditions with anhydrous soltuions of various amines in 
CCl, showed that the Cu is dissolved by these solutions and, 
therefore, is not truly a catalyst for the reaction. G. J. Beichl, 
J. E. Colwell, and J. G. Miller. Chemistry & Industry, 1960, 
no. 8, Feb. 20, p. 203-204. 


7730* The Hydration of Polyglycol Ethers. Discusses the 
quantitative study of the mechanism of hydration, the determi- 
nations by viscosity measurements of the aqueous solutions of 
the substituted phenylglycol ethers, and the existence of stable 
monohydrate. (In German.) Uber die Hydratisierung von 
Polyglykolithern. G. Boehmke and R. Heusch. Fette, Seifen, 
Anstrichmittel, v. 62, no. 2, Feb. 1960, p. 87-91. 


7731* Pyridine Derivatives as Complex Formers. I. 
Pyridine-Carboxylie Acids. The complexes of the anions of 
picolinic acid, 6-methyl-picolinic acid and dipicolinic acid with 
15 metal cations were studied by various methods. A new pos- 
sibility of using a copper amalgam electrode (pCu-method ) 
for the investigation of complexes of metals other than Cu is 
described. (In German.) Pyridinderivate als Komplexbildner. I. 
Pyridincarbonsiiuren. G. Anderegg. Helvetica Chimica Acta, 
v. 43, no. 1, 1960, p. 414-424. 


7732 Heterocyclic Chemistry. An Introduction. Subject is 
divided into hetero-paraffinic, hetero-ethylenic, and hetero- 
aromatic chemistry, and a further subdivision of the latter on 
the basis of the distribution of z-electrons in the ring provides 
a key to the interpretation of physical and chemical properties. 
Special attention is given to ionizaion constants, spectra, dipole 
moments, and reduction potentials, and important biological, 
medical, and technical applications are kept in view throughout. 
Adrien Albert. 424 pp. 1959. Essential Books, Fair Lawn, New 
Jersey. 


7733* Heterocyclic Compounds. XVI. Synthetic Experi- 
ments in Furoquinolines. O-Amino-carbony! compounds of 
benzene are succinoylated, ring-closed to 2-quinolone-3-acetic 
acids, reduced to the corresponding 3-ethylalcohols and again 
ring-closed to dihydrofurans. P. Shanmugam. Indian Academy 
of Sciences, Proceedings, v. 51, sec. A, no. 2, Feb. 1960, p. 
75-83. 


7734 lon Exchange Resins From Lignite Coal. Air-dried, 
heated, and sulfonated lignite provides a cation resin suitable 
for hard water treatment that compares favorably with available 
commercial products. Donald S, Seitz, F. L. Minnear, and 
R. E. Dunbar. Industrial and Engineering Chemistry, v. 52, 
Apr. 1960, p. 313-314. 


7735 Some Physical Properties of n-Alkyl Trifluoro- 
acetates. Values of the bond parachors, bond refractions and 
bond refractivities for the (C-F) link are compared with those 
derived previously for the n-alkyl fluorides. G. H. Jeffery, V. 
C. Kyte, and A. 1. Vogel. Journal of Applied Chemistry, v. 10, 
pt. 1, Jan. 1960, p. 6-7. 


7736 Phorone and Isomeric Forms. Phorone when prepared 
by the dehydration of acetone condensation products with 
mineral acid catalysts, is accompanied by an isomer, purer 
samples of which were prepared by isomerisation of pure 
phorone with an acid catalyst and subsequent distillation; by 
this method scanty but definite evidence of a second isomer was 
obtained. Properties of purified derivatives of phorone, phorone 
isomer (II) and related ketones are described. E. C. Craven 
and W. R. Ward. Journal of Applied Chemistry, vy. 10, pt. 1, 
Jan. 1960, p. 18-23. 


7737* Some Investigations on Protective Waxes for Vul- 
eanizates. A study of the paraffin waxes used for improving 
the ozone and light stability of vulcanizates. A special method 
was developed to evaluate the film formation on the rubber 
surface, permitting at the same time the determination of the 
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influence of the amount of wax, temperature, time, state of 
vulcanization and softener. (In German.) Einige Untersuch- 
ungen iiber Schutzwachse fiir Vulkanisate. R. Miksch and L. 
Prélss. Kautschuk und Gummi, v. 13, Feb. 1960, p. 34WT + 
7 pages. 


7738 Optical Rotatory Dispersion. Applications to Or- 
ganic Chemistry. Carl Djerassi. 293 pp. 1960. McGraw-Hill, 
New York. (QD651 D640) 


7739 Pyridine and Its Derivatives. 1. Properties and re- 
actions of pyridine and its hydrogenated derivatives; synthetic 
and natural sources of the pyridine ring. Erwin Klingsberg, 
editor. 613 pp. 1960. Interscience Publishers, New York. 
(QD331 C42) 


7740* Kinetics and Mechanism of the Cyclic-Hemiacetal 
Ring Opening in 2-Keto-_ -Gulonic Acid. A Polarographic 
Study. J. M. Los and N. J. Gaspar. Recueil des Travaux 
Chimiques des Pays-Bas, v. 79, Feb. 1960, p. 112-132. 


7741* Migration of an Acyl Group in Glycerol Derivatives. 
1. Migration of the Acyl Group in Monoglycerides in Acid 
Medium. For a number of pairs of isomeric a- and S-mono- 
glycerides with a carbonxylic acid as component acid, it is 
shown that these isomers mutually rearrange in ethanolic hy- 
drogen chloride. The mechanism of the intramolecular re- 
arrangement of the monoglycerides is discussed and used for an 
explanation of the facts observed. O. E. Van Lohuizen and 
P. E. Verkade. Recueil des Travaux Chimiques des Pays-Bas, 
v. 79, Feb. 1960, p. 133-159. 


7742 The Stereochemistry of s-Diketo Complexes With 
Trimethylplatinum IV. I. The Crystal Structure of Tri- 
methyl 4:6 Dioxonony! Platinum. An X-ray analysis has been 
made of the crystalline complex between trimethylplatinum and 
4:6-dioxononance. The atomic positions have been determined 
by three-dimensional analysis and refined by the method of least 
squares. A, G. Swallow and Mary R. Truter. Royal Society, 
Proceedings, v. 254, ser. A, Feb. 9, 1960, p. 205-217. 


7743* Bond Lengths in Benzene Derivatives. Hybridiza- 
tion or Resononce. The measured bond lengths in benzene 
derivatives indicate that there is little or no resonance involving 
excited structures. The bond length variations are explained by 
differences in hybridization of the carbon ¢ orbitals. J. Trotter. 
Tetrahedron, vy. 8, nos. 1-2, Jan. 1960, p. 13-22. 


7744* Polyfluoro-Aromatic Compounds. Ll. Tetra- and 
Tri-Fluoro-p-Benzoquinone. Formation of the compounds from 
Octa- and 1-H-Heptafluorocyclohexa-1:4-diene. E. Nield and 
d. C. Tatlow. Tetrahedron, vy. 8, nos. 1-2, Jan. 1960, p. 38-41. 


7745* Studies in Sesquiterpenes. XVII. Hydration of 
Longifolene. Hydration of longifolene with acetic acid-sul- 
phuric acid in dioxane yielded a strongly laevorotatory tri- 
cyclic isomer. U. Ramdas Nayak and Sukh Dev. Tetrahedron, 
v. 8, nos. 1-2, Jan. 1960, p. 42-48. 


7746* Diaryliodonium Salts. XII. The Phenylation of 
Dimedone, Dibenzolymethane and Tribenzoylmethane. F. 
Marshall Beringer, P. S. Forgione, and M. D. Yudis. 
Tetrahedron, vy. 8, nos. 1-2, Jan. 1960, p. 49-63. 


7747* The Synthesis of 1-, 2- and 3-Trifluoromethy!-Car- 
bazoles by the Fischer-Indole Method. E. J. Forbes, M. 
Stacey, J. C. Tatlow, and R. T. Wragg. Tetrahedron, y. 8, 
nos. 1-2, Jan. 1960, p. 67-72. 


7748* Organometallic Complexes as Catalysts in lonic 
Polymerizations. The syntheses and properties of some or- 
ganometallic complexes containing Ti and Al, which have been 
isolated in the pure state by crystallization from solvents, are 
described. G. Natta and G, Mazzanti. Tetrahedron, vy. 8, nos. 
1-2, Jan. 1960, p. 86-100. 


7749* Products of Nucleophilic Displacement Reactions in 
the Anthraquinone Series. W. L. Mosby and W. L. Berry. 
Tetrahedron, v. 8, nos. 1-2, Jan. 1960, p. 107-115. 


7750° Steroids. CXXVI. Some Fission Reactions of 
Steroid 5,6-Epoxides Induced by Boron Trifluoride Ether- 
ate. A. Bowers, E. Denot, R. Urquiza, and L. M. Sanches- 
Hidalgo. Tetrahedron, v. 8, nos. 1-2, Jan. 1960, p. 116-125. 


7751* Siphulin, a Chromanone Type Lichen Acid. An im- 
perfect lichen contains a new type of carboxylic acid for which 
the name siphulin and the constitution 7-hydroxy-5-n-heptyl-2 
[3’,5’-dihydroxy-2-carboxybenzyl] - chroman-4-one (I) are 
=. T. Bruun. Tetrahedron Letters, 1960, no. 4, Feb., 
p. 1-4. 


7752 Labeling of Organic Compounds With Tritium. In- 
troduction of radioactive hydrogen into organic compounds by 
tritium-recoil particles, by exposure to tritium gas, and by an 
electrical aa in tritium. Methods provide a route to 
labeled compounds not previously accessible and yields products 
which can be used with confidence as tracers in some applica- 
tions. K. E. Wilzbach. U. S. Atomic Energy Commission, TID- 
7578, Apr. 1959, p. 33-38. (UF767 Un3ti Contin. ) 


7753* Additional Compounds of Titanium Chlorides With 
Dimethylformamide. The titanium chlorides react with di- 
methylformamide, HCON(CHs)», yielding addition compounds. 
The thermal stability of these molecular compounds is small. 
(In German.) Anlagerungsverbindungen von Titanchloriden mit 
Dimethylformamid. Paul Ehrlich and Willi Siebert. Zeitschrift 
fiir Anorganische und Allgemeine Chemie, y. 303, nos. 1-2, 
Jan. 1960, p. 96-102. 


7754* <A Study of the Iron-Salicylhydroxamie Acid Sys- 
tem. II. Colored complexes of Fe(III) are formed in solution 
with salicylhydroxamic acid. The violet-colored complex con- 
tained Fe and the reagent in the proportion of 1:1, while in 
the wine-red Anbcn | they are present in the ratio of 1:2. 
A. S. Bhaduri and N. N. Ghosh. Zeitschrift fiir Anorganische 
und Allgemeine Chemie, v. 303, nos. 1-2, Jan. 1960, p. 117-120. 


See also: 7783 (antioxidants in a methyl] lineolate-water 
system ). 
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7755 The Heat Capacity and Thermodynamic Functions 
of 8-Uranium Deuteride From 5 to 350 K. Bernard M. 
Abraham, Darrell W. Osborne, Howard E. Flotow, and 
Robert B. Marcus. American Chemical Society, Journal, y. 82, 
Mar. 5, 1960, p. 1064-1068. 


7756 Kinetics and Mechanism of the Epoxidation of Ally! 
Aleohol With Aqueous Hydrogen Peroxide Catalyzed by 
Tungstic Acid. Kinetics of a novel method of epoxidation of 
allyl alcohol to glycidol with aqueous hydrogen peroxide in the 
presence of tungstic acid catalyst. Zbigniew Raciszewski. 
nA eae Society, Journal, y. 82, Mar. 20, 1960, p. 


7757 The Thermal Decomposition of Silver Oxide. Pre- 
irradiation by ultraviolet light, cathode rays, “*Co y-rays, ther- 
mal neutrons and fast neutrons has no effect on the subsequent 
thermal decomposition. P. J. Herley and E. G. Prout. American 
Chemical Society, Journal, vy. 82, Apr. 5, 1960, p. 1540-1543. 


7758 Effect of Temperature on Ultraviolet Absorption 
Spectra of Benzoic Acids and Its Relation to Hydrogen 
Bonding. Near ultraviolet absorption spectra at various tem- 
peratures ranging from +100 to —180°. At low temperatures, 
absorption bands due to dimers appear at wavelengths greater 
than those of monomer bands for all the substances investigated. 
Mitsuo Ito, Hideo Tsukioka, and Sunao Imanishi. American 
Chemical Society, Journal, vy. 82, Apr. 5, 1960, p. 1559-1564. 


7759 The Heat of Sublimation and the Metal-Metal Bond 
Energy in Mn,;(CO),.. The heat of sublimation was estimated 
from measurements of the temperature-dependence of the 
equilibrium vapor pressure over the solid in the range 102- 
146 C. The result was used with other thermochemical data 
and spectroscopically derived valency-state promotion energies 
to estimate the strength of the Mn-Mn bond. F. A. Cotton 
and R. R. Monchamp. Chemical Society, Journal, 1960, Feb., 
p. 533-536. 


7760 Kinetics and Mechanism of the Decomposition of 
Complex Cyanides of Iron(Il) and Molybdenum(IV). S. 
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mg I. Murati, and D. Pavlovié. Chemical Society, Jour- 
, 1960, Feb., p. 730-736. 


7761 The Reaction of Germanium With Aqueous Solu. 
tions. Il. Dissolution Kinetics in Electrolytes and the Role 
of Specific Adsorption. The dissolution of a single-crystal of 
Ge was studied in electrolyte solutions containing dissolved Oy, 
The following electrolytes were considered: KF, KCl, KBr, Kl, 
NaNOs, NaSO,, CsCl, BaCl, and LaCls. At very low O, 
partial pressures, the activation energy was less than 5 keal/ 
mole, indicative of diffusion-controlled kinetics. For single- 
crystal as well as for powdered Ge samples, the reaction rates 
were not altered measurably by changes in mobile-carrier con- 
centration brought about by doping or illumination. The ex- 

erimental results are related to Ge electrode behavior and can 
* interpreted on the basis of specific adsorption rather than 
solution conductance and O:, solubility. Walter W. Harvey and 
Harry C. Gatos. Electrochemical Society, Journal, vy. 107, Feb. 
1960, p. 65-72. 


7762 Thermodynamics of Binary Systems Containing 
Amines. IV. Isothermal values of density and vapor pressure 
were determined for binary mixtures of triethylamine with 
methanol, ethanol, n-propanol, and n-butanol. J. L. Copp and 
T. J. V. Findlay. Faraday Society, Transactions, v. 56, Jan. 
1960, p. 13-22. 


7763 Measurement of Heats of Vaporization by the 
Method of Gas-Liquid Chromatography. Values for the 
vaporization heats of 2-thiabutane, 3-thiapentane, and 4-thia- 
heptane. H. Mackle, R. G. Mayrick, and J. J. Rooney. Fara- 
day Society, Transactions, vy. 56, Jan. 1960, p. 115-117. 


7764 The Rates of Acid-Catalyzed Reactions in Water + 
Deuterium Oxide Mixtures. Theory of acid-catalyzed reactions 
in HzO + D.O mixtures were examined in the light of recent 
review. V. Gold. Faraday Society, Transactions, y. 56, Feb. 
1960, p. 255-261. 


7765* Complex Equilibria in the Case of Deuteration by 
Means of Repeated Exchange. The equilibrium concentrations 
of isotopic species, which occur in deuterium-hydrogen ex- 
change experiments with molecules containing nH atoms ex- 
changeable with D from D.O, are discussed. The equilibrium 
concentrations of the isotopic species may be obtained from one 
equation, by which the composition of the product in con- 
secutive exchange operations may also be calculated. The 
equation is used for the computation of tables of isotopic com- 
position, as a function of number of exchange steps, purity of 
heavy water and molal ratio deuterium oxide/compound, for 
molecules with four exchangeable H atoms. (In German.) 
Komplexe Gleichgewichte bei Deuterierungen durch wieder- 
holten Austausch. E. Buser, T. Biirer, and Hs. H. Giinthard. 
Helvetica Chimica Acta, y. 43, no. 1, 1960, p. 161-167. 


7766 Solubility of Hydrogen Halides in Organic Com- 
pounds Containing Oxygen. IV. Solubility of Hydrogen 
Chloride in Glycols and Ethers. At temperatures from 50 to 
about 0 C the solubility of hydrogen chloride in glycols appears 
to relate to the basic function of only one atom of O, the other 
being involved in intervening intramolecular H bonding. W. 
Gerrard and E. D. Macklen. Journal of Applied Chemistry, 
v. 10, pt. 2, Feb. 1960, p. 57-62. 


7767 Infrared Emission Spectra of Gaseous B.O, and 
B.O,. The infrared emission spectra of gaseous BO, and 
B.O, in the temperature range 1400-1800 K were studied in the 
region 700-4000 cm™'. Distinct bands were found for natural 
at 2040, 1302, and 742 cm", and the B'’—B" isotope 
shifts measured. From the isotope shift data and other con- 
siderations the BzOs molecule has been assigned a V structure 
having Cs» symmetry. A force constant analysis was made and 
a frequency assignment given from which thermal functions 
were computed. David White, David E. Mann, Patrick N. 
Walsh, and Armin Sommer. Journal of Chemical Physics, v. 
32, Feb. 1960, p. 481-487. 


7768 Crystal Spectra of Metal Coordination Compounds. 
Il. Tetrahedral Cobalt(I]). Ll. Violet Form of CoPy.Ch 
and CoCl,-6H.O. A reflecting microscope has been used to 
measure the absorption spectra, in polarized light, of a number 
of cobalt(II) compounds in which the ligands are arranged 
tetrahedrally. These compounds are CssCoCls, cobalt di-p- 
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toluidine dichloride, cobalt dipyridine dibromide, and cobalt 
dipyridine diiodide. A _microspectrophotometric study of the 
visible polarized crystal spectra of the violet form of cobalt 
dipyridine dichloride and cobalt chloride hexahydrate is _re- 
ported. J. Ferguson. Journal of Chemical Physics, v. 32, Feb. 
1960, p. 528-537. 


7769 The High Temperature Thermodynamic Functions 
of Cerium, Neodymium and Samarium. High temperature 
enthalpies were measured from 0 to 1100 C using a Bunsen 
ice calorimeter. Correlation was made between the results of 
this study and calculated quantities contributing to the heat 
capacity of metals. F. H. Spedding, J. J. McKeown, and A. 
H. Daane. Journal of Physical Chemistry, v. 64, Mar. 1960, p. 


289-294. 


7770 Free Energies of Formation of Gaseous Uranium, 
Molybdenum, and Tungsten Trioxides. Measurements of the 
vapor density in equilibrium with molybdenum trioxide and 
uranium oxide were performed by means of the transpiration 
method with O, saaievel as a carrier gas. The standard free 
energy of sublimation in calories per mole of gas for molyb- 
denum trioxide is given over the temperature range 980 to 
1060 K. In the case of uranium oxide variation of the oxygen 
pressure in the carrier gas establishes the oxygen-to-uranium 
ratio equal to three for the volatile uranium oxide molecule. 
By a comparison with the entropies of sublimation of molyb- 
denum and tungsten trioxides it is inferred that gaseous 
monomeric uranium trioxide is the principal species produced 
by the reaction of U,O. with O.. R. J. Ackerman, R. J. Thorn, 
Carl Alexander, and Marvin Tetenbaum. Journal of Physical 
Chemistry, v. 64, Mar. 1960, p. 350-355. 


7771* Distribution of Potentials in Galvanie Cells. Deals 
with results obtained by measuring the distribution of potentials 
in the galvanic cell electrolyte by means of a sonda, formerly 
used for measuring potentials in electrolytes during electrolysis. 
The mechanism of a diminuation of a galvanic cell EMF was 
shown in dependence of the electrode polarization and internal 
resistance of the cell. (In Serbian.) Raspodela potentsijala u 
galvanskim spregovima. Ivan Bajalovié and Milan Pajevié. 
Khemisko Drushtva Beograd, Glasnik, v. 23-24, nos. 1-2, 1958- 
1959, p. 7-10. 

7772* The Kinetics of the Chemical Reactions With 


Variable Volume.’ The fundamental kinetic equation for re- 
actions taking place with the variation of volume is investigated. 


dN 
The equation — — —- = kK | Ke Mis shown to be a possible 
V dt 
dc 
generalization of the Van Hoff equation — : = K | Jc i 
at 


for the reactions with the volume of the system being a 
function of time. The results are experimentally confirmed by 
the reaction of exhylacetate saponification, its rate being in- 
vestigated with the conductometric method for both constant 
and varied volumes. (In Russian.) Kinetika khimicheskikh 
reaktsit pri peremennom ob’eme. E. S. Rudakov. Leningrad. 
Universitet. Vestnik, v. 4, no. 1, 1960, p. 72-79. 


7773* Kinetics of Dissolving of Germanium in Acids and 
Sedium Hydroxide Solutions of Hydrogen Peroxide. The 
influence of stirring and temperature on the dissolving rate of 
Ge in the solution of hydrogen peroxide has been investigated. 
The mechanism of the reaction has been discussed. (In Rus- 
sian.) Kinetika rastvoreniia germaniia v kislotnykh i osnovnykh 
rastvorakh perekisi vodoroda. R. L. Muller, et al. Leningrad. 
Universitet. Vestnik, v. 4, no. 1, 1960, p. 80-87. 


7774* Quantum Chemistry Integrals and Tables. A ref- 
erence book prepared to assist in obtaining the one- or two- 
center, ls, 2s, or 2p ¢ integrals over the operators involved in 
energy and dipole moment calculations. Formulas presented in 
section two of the book are well adapted for use with internally 
programmed electronic computers. James Miller, John M. 
Gerhauser, and F. A. Matsen. 1223 pp. 1959. University of 
Texas Press, Austin. (QD65 M6lq Ref.) 


7775 Kinetics of the Base-Catalyzed Bromination of 
s-Dichloroacetone. The kinetics of the bromination of s-di- 
chloroacetone have been studied in aqueous buffer solutions. 
The reaction is of zero order with respect to bromine and ex- 
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hibits pase catalysis by bases, so that the observed rate is 
that of the ionization of the ketone. The catalytic effects of 
four carboxylate anions and of water are closely related to the 
basic strengths of the catalysts. R. P. Bell, F. R. S. Hansson, 
and J. Hansson. Royal Society, Proceedings, vy. 255, ser. A, 
Apr. 5, 1960, p. 214-217. 


7776 Soap Films. Studies of Their Thinning and a 
Bibliography. Investigations into the process by which a film 
of soap solution or the like comes to be thin. This work in the 
form of a monograph. Karol J. Mysels, Kozo Shinoda, and 
Stanley Frankel. 116 pp. 1959. Pergamon Press, New York. 
(QC183 M99s ) 


7777* Studies of Infrared Absorption Spectra of Solids 
at High Pressures. Infrared spectra studied in the wavelength 
range 5-15 at pressures between 1 atm and 50,000 atm. Spectra 
for aromatic organic compounds, inorganic hydrates, and am- 
monium halides. E. R. Lippincott, C. E. Weir, A. Van Valken- 
burg, and E. N. Bunting. Spectrochimica Acta, y. 16, nos. 
1-2, Feb. 1960, p. 58-73. 


7778 The Foundations of Chemical Kinetics. Critical and 
complete account of the theoretical background of chemical 
kinetics, and an introduction to the methods of utilizing kinetic 
concepts in such diverse areas at catalysis, enzymes, and elec- 
trode reactions, gas phase and free radical kinetics. Sidney W. 
Benson. 703 pp. 1960. McGraw-Hill, New York. (QD501 B44f) 


7779 Reduction of Cupric Oxide by Hydrogen. I. Funda- 
mental Kinetics. Basic studies of the kinetics were made to 
establish the effect of the solid phase on the over-all reaction 
kinetics. W. D. Bond and W. E, Clark. U. S. Atomic Energy 
Commission, ORNL-2815, Mar. 30, 1960, 27 pp. (UF767 U30 
Contin. ) 


7780 Thermal Decomposition of Organic Nitrogen and 
Sulfur Compounds. A Survey of Chemical Abstracts, 1930 
to 1956. A literature survey consisting of references dealing 
with gaseous state thermal decomposition reactions of organic 
nitrogen and sulfur compounds. Report is in three parts: 
nitrogen compounds; sulfur compounds; and compounds con- 
taining both nitrogen and sulfur. Irven A, Jacobson, Jr. U. S. 
Bureau of Mines Information Circular 7947, 1960, 99 pp. 
(TN21 Un3i Vis.) 


7781* The Kinetics and Mechanism of Reduction of 
Nickel Oxide by Hydrogen. The reduction of NasO»s.HeO and 
NiO: ss by He is not an autocatalytic process; no induction 
period is observed and the reactions start immediately at 
maximum rate. The reaction takes place in a single stage. The 
crystallochemical phase transitions NiO 
—Ni are not manifested on the rate curves. The reduction of 
NiO takes place autocatalytically with an induction period. (In 
Russian.) Kinetika i mekhanizm vosstanovleniia okislov nikelia 
vodorodom. A. N. Kuznetsov. Zhurnal Fizicheskoi Khimii, vy. 
34, no. 1, Jan. 1960, p. 32-38 + 1 plate. 


COATINGS 


7782* Good Practices in Painting Steel Elevated Tanks 
and Standpipes. Surface preparation, cathodic protection, vinyl 
base paints, phenolic paints, chromatic paints, exposed surfaces 
and the toxicity from lead absorption are discussed. James O. 
Jackson. American Water Works Association, Journal, vy. 52, 
Feb. 1960, p. 191-198. 


7783* A Comparison of Some Synergistic Antioxidants in 
a Methy! Linoleate-Water System. Synergistic antioxidants for 
dry fat were evaluated in combination with both polyphenols 
and diarylamines in an artificial biphasic fat system, consisting 
of methyl linoleate and buffer nl Lars-Olow Spetsig. 
Arkiv for Kemi, v. 15, no. 1, 1960, p. 23-29. 


7784 New Plastic Coat Shrugs Off Heat. Describes light- 
weight polyurethane-based coatings effective to 6000 F for aero- 
space applications. Chemical and Engineering News, v. 38, no. 
13, Mar. 28, 1960, p. 54 + 1 page. 


7785 New Surfacing Methods Vie With Old. Metallic coat- 
ings permit maximum use of small quantities of expensive, high- 
performance materials. High-temperature paints, metals and 
oxides, plasma-flame coating, hot-dip, hard-facing by welding 
are discussed. J. R. Schley. Chemical Engineering, v. 67, Mar. 
21, 1960, p. 184 + 3 pages. 


7786* Protective Organic Paint Coatings. Alkyd, epoxy, 
silicone, chlorinated rubber paints; isomerized rubber resins 
and phenolic resins are reviewed. J. H. Ousbey. Corrosion 
Prevention & Control, v. 7, Jan. 1960, p. 26 + 8 pages. 


7787 Rust Inhibition Through Calcium Plumbate Pig- 
ment. Introduces calcium plumbate and indicates the scope of 
this pigment. H. C. Wesson. Corrosion Technology, v. 7, Feb. 
1960, p. 37-38. 


7788 Activated Red Lead. Greater Anti-Corrosive Capacity. 
Work carried out in Finland shows that the addition of activators 
can improve the rust-resisting properties of paints based on red 
Pb. Y. T. Jaérvenkyla. Corrosion Technology, v. 7, Feb. 1960, 
p. 39-40. 


7789 Testing of Protective Coatings for Metals. I. Gives de- 
tails of the work in establishing a research and testing program 
ffor use in selection of protective coatings for metals and meth- 
ods for their application. Intended primarily for use by the 
waterworks and public utilities industries and aircraft manu- 
facturing industries. William E. Kirkendall. Corrosion Tech- 
nology, v. 7, Feb. 1960, p. 41-45. 


7790 Pipeline Coatings. Conditions Affecting Present and 
Future Applications. N. T. Shideler. Corrosion Technology, 
v. 7, Feb. 1960, p. 52-53. 


7791* Open Air Tests for Examination of Impregnated 
Wooden Poles. Impregration methods and results are described. 
They were carried out in the U. S., Netherlands, Germany, 
France, and Sweden. The specimens were different. (In Ger- 
man.) Freilandversuche zur Priifung impri¢nierter Holzmaste. 
H. Courtois. Energietechnik, v. 10, no. 1, Jan. 1960, p. 24-28. 


7792 Bell Helicopter’s New Epoxy-Acrylic Finish. How to 
combine into a single highly-resistant long-lasting finish, a 
catalyzed epoxy primer with one or more acrylic top coats. 
Finish withstands a variety of severe tests and is very good for 
painting many products. R. F. Howard. Industrial Finishing, 
v. 36, no. 5, Mar. 1960, p. 24 + 5 pages. 


7793* The Measurement of Thermoplastic Flow of Film 
Coated Magnet Wires. One particular test method was in- 
vestigated and analyzed statistically. Its main function was to 
initiate investigation to bring to light possible new approaches 
for the testing and subsequent correlation of results with end 
use application. M. V. Thierry. Insulation, v. 6, Mar. 1960, 
p. 19-23. 


7794* Science for the Coatings Technologist. XV. Disper- 
sion. Describes general principles, grind gauges, and mixing. 
E. S. Beck. Metal Finishing, v. 58, Mar. 1960, p. 48-52. 


7795* Applying Strip Coatings. Convair uses transparent 
and opaque types of strippable caning materials which are 
applicable with cold-spray and hot-dip facilities. They can be 
readily peeled. Thomas A. Dickinson. Metal Finishing, v. 58, 
Apr. 1960, p. 60-61. 


7796* Conversion Coatings. Oxide Films. With the excep- 
tion of the phosphate coatings, black oxide films are the most 
widely used conversion coatings for Fe and steel. The coatings 
produced are black, adherent ferro-ferri oxide films that have 
moderate corrosion resistance to outdoor weathering and salt 
spray. Discusses coatings for copper-base, aluminum-base, and 
titanium-base alloys. Lester F. Spencer. Metal Finishings, v. 
58, Apr. 1960, p. 62 + 4 pages. 


7797* Zine Coatings on Iron and Steel. IV. Finishes for 
Zine Coatings. Chromate passivation treatment on Zn coatings, 
Zn coatings as bases for organic finishes, suitable organic finishes 
for use on Zn coatings, repairing and patching Zn-coated sur- 
faces are discussed. A. K. Parker. Metal Finishing Journal, v. 
6, no. 62, Feb. 1960, p. 45-48. 


7798* An Investigation Into the Effect of Detergents on 
Vitreous Enamel. Proposes a simple method for testing the 
detergent resistance of enamels whereby a numerical grading is 
allocated to the finish. Metal Finishing Journal, v. 6, no. 68, 
Mar. 1960, p. 87 + 8 pages. 


7799 Avoncraft Builds “Package” Porcelain Enameled 
Buildings. Metal Products Manufacturing, vy. 17, Apr. 1960, p, 
42 + 6 pages. 


7800 The Effect of Protective Coatings on the Properties 
of Ferritie Steel at 650°C. Prevention of oxidation and scaling 
of steel by the deposition of a protective coating of Al or Cr 
results in extended life under creep or fatigue stresses. Aluminum 
coatings were applied by hot-dipping and by metal spraying 
followed by a diffusion treatment, and Cr coatings by deposition 
from chromium chloride vapor with simultaneous diffusion, 
Chromizing had an adverse effect on the core strength. K. W. 
Mitchell, H. King, and E. A, Brandes. Metallurgia, vy. 61, Jan. 
1960, p. 15-23. 


7801* Solvents for Automotive Enamels. High-melamine- 
content enamels thinned with solvents containing 50 to 75% 
aromatics were found to have application properties and_ film 
qualities equivalent to the enamels thinned with the high- 
aromatic-content solvents. W. W. Reynolds and R. D. Griebel. 
Official Digest, v. 32, Mar. 1960, p. 312-329. 


7802* The Effect of Light of Various Wave Lengths on 
the Rate of Oxidation of Linseed Oil. Linseed oi! containing 
cobalt, manganese, and lead naphthenate, singly and in com- 
bination, were exposed to pure O while under the influence of 
lights of various colors. Measurements were made of the in- 
duction periods and rates of oxidation. It was found that the 
induction period of the oxidation reaction is influenced greatly 
by both the color of light and the type of metal used as a drying 
catalyst. Cobalt, Mn, and Pb are active in the order given. Blue 
light is the most active in every case. It is followed by white 
light. David A. Berry and E. R. Mueller. Official Digest, vy. 
, Mar. 1960, p. 340-350. 


7803* Device to Establish Drying Conditions for Protec- 
tive Coatings at Elevated Temperatures. Apparatus for deter- 
mining the drying time of protective coatings at elevated tem- 
peratures is essentially a miniature Sanderson dryer constructed 
in an oven where temperatures up to 260 C can be maintained. 
Arthur W. Schwab. Howard M. Teeter, and John C. Cowan. 
Official Digest, v. 32, Mar. 1960, p. 351-359. 


7804* Producing Films of Uniform Thickness of Paint, 
Varnish, Lacquer, and Related Products on Test Panels. 
Standard of the American Society for Testing Materials issued 
under the fixed designation D 823. Official Digest, v. 32, Mar. 
1960, p. 389-401. 


7805* Some Aspects of Amino Coating Resins. Survey of 
raw materials used in surface coatings, discussing the relative 
properties of melamine and urea resins. F. Schollick. Oil & 
Colour Chemists’ Association, Journal, vy. 43, Mar. 1960, p. 
181-195. 


7806* Adhesion of Latex Paints to Plaster Under Humid 
Conditions. Factors studied were thickness, age, and binder/ 
pigment ratio of the paint film, the adhesion at various relative 
humidities and after alternate wetting and drying. E. Hoff- 
mann, Oil & Colour Chemists’ Association, Journal, v. 43, Mar. 
1960, p. 196-200. 


7807* The Effect of Weather Conditions on the Gloss 
Retention of an Alkyd Paint Pigmented With R-Titania. 
Degree of gloss failure was to be closely related to the amount 
of solar energy falling on the panel surface: total energy greater 
than a fixed threshold value being most closely related to the 
rate of deterioration. E. Oakley. Oil & Colour Chemists’ As- 
sociation, Journal, v. 43, Mar. 1960, p. 201-213. 


7808* The Calculation of Viscosities of Alkyd Solutions. 
Theory is based on the comparison of ideal and actual be- 
haviors. The new terms: ideal solids, ideal logarithmic viscosity 
number and viscosity factors are introduced and defined. Com- 
parisons between determined and calculated viscosities for 
different types of alkyd solutions are tabulated. L. J. Baranyai. 


Oil ¢& Colour Chemists’ Association, Journal, vy. 43, Mar. 1960, 
p. 214-223. 


7809* <A Study of Critical Pigment Volume Concentra- 
tion in Low Luster House Paints. I. The excess binder is that 
quantitiy of binder expressed as a percent excess over the binder 

uired at the CPVC of a given blend of pigments. Results 
indicate that although the excess binder concept is valid, certain 
properties related to the extender pigment must be considered 
as controlling the ultimate performance of the system. Thomas 
H. Ferrigno. Paint and Varnish Production, vy. 50, no. 3, Mar. 
1960, p. 31-35. 


7810* Coatings From Cyclohexene Oxide Derivatives. Dry- 
ing oil varnishes were prepared from unsaturated fatty acids and 
diepoxides such as EP-201 using a novel sequence of reactions. 
The diepoxide and fatty acid were mixed in such proportions 
that, after reaction at relatively mild temperatures, residual 
epoxide groups were maintained. C. W. McGary, Jr., C. T. 
Patrick, Jr., and R. Stickle, Jr. Paint and Varnish Production, 
y. 50, no. 3, Mar. 1960, p. 39-43. 


7811* Ball Mill Operation. I. Discusses characteristics of 
ball mills and grinding balls, and importance of pigment particle 
size and consistency as they apply to ball mill operation. R. H. 
Jebens. Paint and Varnish Production, vy. 50, no. 3, Mar. 1960, 
p. 53-56. 


7812* Statistical Methods. I. Fundamentals. Because the 
human mind is unable to grasp facts contained in large, un- 
ordered masses of data, it is necessary to rearrange, condense, 
or simplify these data in a meaningful way. The statistical 
method is a powerful tool toward this end. Lawrence Shatkin. 
Paint and Varnish Production, v. 50, no. 3, Mar. 1960, p. 59-61. 


7813* Review of Polyurethane Resins. Resins used for 
coating. A. Tenzer. Paint Industry Magazine, v. 75, Mar. 1960, 
p. 6-10. 


7814* Aqueous Systems for Industrial Finishes. Acoustical 
tiles, cedar shakes coatings, metal coatings, alkyd emulsion- 
baked primer, alkyd-PVA air dry emulsion, dip coating, baking 
enamels, alkyd-melamine emulsions are discussed. John Bress 
and Israel Feld. Paint Industry Magazine, v. 75, Mar. 1960, p. 
13 + 2 pages. 


7815 Rheological Measurements in the Paint Industry. 
Fundamental studies of the viscosity of paint systems require 
intsruments that can register changes of viscosity at different 
rates of shear. Means of observing the effects of solvent evapora- 
tion from paint films are described. C. C. Mell. Paint Manu- 
facture, v. 30, Feb. 1960, p. 41-44. 


7816 Fish Oils Compete With Linseed Oil. The over-all 
picture is that segregated South African pilchard oil shows 
promising characteristics in media for anticorrosive finishes 
whether based on straight oils, alkyds, or epoxide esters, and 
this oil becomes doubly interesting when it is cheaper than lin- 
seed oil. H. W. Chatfield. Paint Manufacture, v. 30, Feb. 1960, 
p. 45-48. 


7817 Silicones Improve Wax Polishes. II]. Systematic in- 
vestigation of the results of incorporating silicone fluids in wax 
polishes showed that easier application, higher gloss and de- 
crease in smear were among the advantages obtained. A. 
Morton and T. W. Watson. Paint Manufacture, vy. 30, Mar. 
1960, p. 83-87. 


7818 Assessment of Paint Durability. Accelerated weather- 
ing versus exterior exposure. S. K. Bose and S. N. Mukerji. 
Paint Manufacture, v. 30, Mar. 1960, p. 88-92. 

7819 Mechanism of Drying of Oils. Reactions responsible 
for the drying of oils. The chemistry of polyamide and epoxide 
resins is considered. P. M. Fisk. Paint Manufacture, v. 30, Mar. 
1960, p. 93-95. 


7820 Insulating Lacquers. Polyviny! acetal resins; polyester, 
pepemide and polyurethane wire enamels; and epoxide resin 
nishes. R. H. Chandler. Paint Manufacture, v. 30, Mar. 1960, 
p. 100 + 2 pages. 

7821 Where Coal Tar Pitch-Epoxy Resin Coatings Stand 
Teday. Airless spray equipment for normal paints and a special 
spray gun and pumps to handle the tar-epoxy coatings have 
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been developed. N. T. Shideler. Petroleum Engineer, vy. 32, 
Mar. 1960, p. D-19-D-23. 


7822* Polyvinyl Acetate Latex Paints for External Coat- 
ings. Polymerizates with a particle size not much under Imu 
should be used for the preparation of latex paints. The softening 
agent in pure PVA latex paints constitutes 12-18% of the 
polymerizate. Red iron oxide and chromium-yellow pigmenta- 
tions proved to be suitable. (In German.) Uber PVA-Latex- 
farben fiir Aussenanstriche. G. Hesse and E. Maroske. Plaste 
und Kautschuk, vy. 7, Jan. 1960, p. 44-46. 


7823 Measurement of Adhesion of Thin Films. Methods of 
measuring adhesion are considered and an analysis is presented 
of a method which is particularly suitable for thin films. In this 
method, a rounded steel point of smooth contour is drawn 
across the film surface and the load on the point is gradually 
increased until the film is removed, leaving a clear channel. It 
it shown experimentally that the load required depends upon 
the nature of the interface between film and substrate without 
being directly dependent upon the mechanical properties of 
either. P. Benjamin and C., Weaver. Royal Society, Proceed- 
ings, v. 254, ser. A, Feb. 9, 1960, p. 163-176. 


7824 Adhesion of Metal Films to Glass. The adhesion of 
metal films produced by vacuum evaporation has been measured 
by drawing a smoothly rounded chrome-steel paint across the 
surface and gradually increasing the load on the point until the 
film was removed. Results are presented for Au, Fe, and Al. 
P. Benjamin and C. Weaver. Royal Society, Proceedings, vy. 
254, ser. A, Feb. 9, 1960, p. 177-183. 


7825* Polypropylene Wax—A New Resin for Plastic and 
Coating Applications. Describes the synthesis of wax-like poly- 
mers from propylene, the properties of these products, and 
their potential applications. J. E. Guillet and H. W. Coovwer, 
Jr. SPE Journal, v. 16, Mar. 1960, p. 311-314. 


7826 Selective Radiation Coatings. Preparation and High 
Temperature Stability. Coatings of CuO and CosQO, on 
polished Ni, Ag, and Pt have high absorptivity for solar radia- 
tion aud low emissivity in the infrared when heated. They are 
stable at high temperatures. Panos Kokoropoulos, Ehab 
Salam, and Farrington Daniels. Solar Energy, v. 3. no. 4, Dec. 
1959, p. 19-23. 


7827 Epoxy Plasties. Practical methods of handling and 
using some of the many epoxy plastics. Molds, mo!d-release 
agents, fillers, diluents, and modifiers are described. Mixing, 
pumping, bonding, equipment required, and toxicity are also 
covered. Joseph W. Bryan and Richard A, Perkins. U. S. 
Atomic Energy Commission, UCRL-9020, Dec. 24, 1959, 13 
pp. (UF767 U3u Contin.) 


See also: 7535 (ball mill operation); 7874 (coatings for 
zinc); 8109 (printing ink research); 8305 (heat 


treating electroless Ni coatings). 


CONTROL SYSTEMS, COMPUTERS, 
AND SYSTEMS ENGINEERING 


7828* Unusual Applications Department. Automatic Im- 
plementation of Computer Logic. Thus far, using a computer 
to implement logic has saved many hours of tedious calcula- 
tions, and has eliminated much of the error inherent in manual 
implementation. It is reasonable to predict that the need for 
using a computer to carry out these calculations will continue 
to increase as larger and faster computers are designed and 
built. E. F. Morris and T. E. Wohr. Association for Computing 
Machinery, Communications, v. 1, May 1958, p. 14-20. 


7829* Soviet Computer Technology—1959. Presents a 
factual account of the trip of the U. S. Technical delegation in 
computers to the Soviet Union. Includes the itinerary, descrip- 
tions of specific Soviet computers, and of certain computing 
centers, a discussion of Scviet computer-oriented education, 
and a description of current circuit and component develop- 
ment. Willis H. Ware, editor. Association for Computing Ma- 
chinery, Communications, vy. 3, Mar. 1960, p, 131-166, 


7830* Process Programming Shortcuts for Tape Con- 
trolled Machines. A major effort has been made to improve 
the process planning that precedes the use of numerically con- 
trolled machine tools. Highlights a variety of instances where 
process economy can be obtained. D. R. Clanahan. Automa- 
tion, v. 7, Apr. 1960, p. 58-65. 


7831* A Small High-Speed Transistor and Ferrite Core 
Memory System. A high-speed ferrite core memory system was 
designed to provide reliable operation with voltage tolerances 
of +10% over a temperature range of 30 to 140 F. The system 
has been operating successfully without any component failures 
for more than 3,600 hours. W. L. Shafer, Jr.. W. N. Toy, and 
H. F. _ Jr. Electrical Engineering, v. 79, Mar. 1960, p. 
212-217. 


7832* Analogue Computer Techniques. Part two of the 
article discusses in detail an approximate method for the solu- 
tion of partial differential equations; part three discusses in de- 
tail the simulation of transportation delay and its use in control 
systems. F. C. Harbert. Electronic Engineering, v. 32, Mar. 
1960, p. 166-169. 


7833* High Speed Track Selection for a Magnetic Drum 
Store. A short account is given of the methods which have 
been adopted for the selection of tracks on a magnetic drum 
store. Discusses two conventional transistor head switches and 
describes a new head switch which uses a single symmetrical 
transistor and has the advantage of not injecting a large transient 
into heat and amplifier at the instant of switching. D. Booth. 
Electronic Engineering, v. 32, Apr. 1960, p. 209-211. 


7834 RC Filter Networks in Missile Control. When a 
gimbaled rocket engine is deflected to control the flight path, 
the motion of the engine causes local deflections in the rocket 
structure. The automatic pilot gyros “see” these unwanted 
structural deflections as well as changes in the rocket attitude. 
An RC filter in the control system is a practical corrective meas- 
ure. Ralph Hookway and Robert H. Mayer. Electronic In- 
dustries, v. 19, Apr. 1960, p. 73-77. 


7835 On Adaptive Control Processes. To illustrate the gen- 
eral concepts, consider a system which is governed by the in- 


homogeneous Van der Pol equation x + p(x*® - 1) x +x= 
r (t),O <t<T, where r(t) is a random function whose 
statistical properties are only partially known to a feedback 
control device which seeks to keep the system near the unstable 


uilibrium state x = O, x = O. It proposes to do this by 
selecting the value of « as a function of the state of the system 
at time t, and the time t itself. By observing the random process 
r(t), the controller may, with the passage of time, infer more 
and more concerning the statistical properties of the function 
r(t). Richard Bellman and Robert Kalaba. IRE Transactions 
on Automatic Control, v. AC-4, no. 2, Nov. 1959, p. 1-9. (TK1 
In6.6ac Vis.) 


7836 A Dynamic Programming Approach to Adaptive 
Control Processes. Shows how Dynamic Programming may be 
used to treat a class of such problems, which are currently 
called adaptive processes. Discusses the general theory, and 
illustrates the ab erences by a specific example for which simple 
computational algorithms are derived. Marshall Freimer. IRE 
Transactions on Automatic Control, v. AC-4, no. 2, Nov. 1959, 
ip. 10-15. (TK1 In6.6ac Vis. ) 


7837 On the Optimum Synthesis of Multipole Control 
Systems in the Weiner Sense. The synthesis problem for the 
system of Figure 1 is solved for the case in which there is no 
correlation between the inputs of the various terminals. Con- 
siders the far more complicated case of the synthesis problem 
when the inputs to the various terminals are correlated. By this 
technique, the usual set of untractable simultaneous integral 
equations is completely avoided, and instead, a set of ordinary 
algebraic equations results. Concludes with an_ illustrative 
example for the more complicated case of correlated inputs. 
H. C. Hsieh and C. T. Leondes. IRE Transactions on Auto- 
matic Control, vy. AC-4, no. 2, Nov. 1959, p. 16-29. (TKI 
In6.6ac Vis.) 

7838 On Adaptive Control Systems. A method is described 


for determining the system impulse response from measurements 
of instantaneous system input and output. The impulse response 


is expanded in a Taylor series, to facilitate solution of the con- 
volution integral. From a knowledge of the impulse response 
and the system error, the necessary correction to the system 
forcing function is determined. L. Braun, Jr. IRE Transactions 
on Automatic Control, v. AC-4, no. 2, Nov. 1959, p. 30-42 
(TK1 In6.6ac Vis.) 


7839 Extension of Phase Plane Analysis to Quantized 
Systems. The most suitable sampling is by transmission of only 
significant data, as the new value obtained when the data are 
changed by a given increment. When the data are so quantized 
the error signal is constrained to a finite number of discrete 
values, each of which may be associated with an area in the 
phase plane. Phillip H. Ellis. IRE Transactions on Automatic 
“ v. AC-4, no. 2, Nov. 1959, p. 43-54. (TK1 In6.6ac 
is. 


7840 Simplified Method of Determining Transient Re. 
sponse From Frequency Response of Linear Networks and 
Systems. Knowing the frequency response of a linear system, a 
method is presented for obtaining the time response of the 
system to an impulse, step, or ramp function input, without 
performing graphical integrations. Victor S. Levadi. IRE Trans- 
actions on Automatic Control, v. AC-4, no. 2, Nov. 1959, p. 
55-66. (TK1 In6.6ac Vis.) 


7841 A New Method of Analysis of Sampled-Data Systems, 
In many sampled-data systems the sampling interval T js 
“small” and the response r.(t) closely approximates the re- 
sponse r(t) of the continuous system; one is then interested in 
evaluating the difference r.(t) - r(t) for various values of T. 
This difference is given as a power series in T whose coefficients 
can easily be determined in terms of the continuous response. 
A. Papoulis. IRE Transactions on Automatic Control, y. AC-4, 
‘no. 2, Nov. 1959, p. 67-73. (TK1 In6.6ac Vis.) 


7842 = Statistical Filter Theory for Time-Varying Systems, 
Presents an analytical approach for the optimization of systems 
which are forced to be time varying and to operate with inputs 
contaminated with noise. Effects of restrictions on the capability 
of the output element in addition to the noise and the forced 
time variation are considered. Elwood C, Stewart and Gerald 
L. Smith. IRE Transactions on Automatic Control, vy. AC-4, 
no. 2, Nov. 1959, p. 74-79. (TK1 In6.6ac Vis.) 


7843 On the Phase Plane Analysis of Non-Linear Time- 
Varying Systems. A phase plane technique, which takes ad- 
vantage of convenient relationships in other planes to effect 
graphical solutions for a non-linear time varying second order 
differential equation, is developed. Richard F, Whitbeck, IRE 
Transactions on Automatic Control, vy. AC-4, no. 2, Nov. 1959, 
p. 80-90. (TK1 In6.6ac Vis. ) 


7844 On the Use of Growing Harmonie Exponentials to 
Identify Static Nonlinear Operators. Describes a method of 
obtaining a polynomial characteristic function for a nonlinear 
static system. This function, F(x) = h x + mx* + dx’, is 
obtained by the application of a growing exponential x = 
exp(t) to the input of the system al ts filtering of the output 
h exp(t) + m exp(2t) + d exp(3t), into its separate com- 
ponents h exp(t), m exp(2t), and d exp(3t). H. J. Lory, 
D. C. Lai, and W. H. Huggins. IRE Transactions on Auto- 
matic Control, vy. AC-4, no. 2, Nov. 1959, p. 91-99. (TKI 
In6.6ac Vis.) 


7845 A Parameter Tracking Servo for Adaptive Control 
Systems. The parameter tracking servo consists of the physical 
rocess, the learning model, the adjusting mechanism. 
somermed model and the physical process are subjected to the 
same input signals. Their outputs are compared and the resultant 
error is fed to the adjusting mechanism. M. Margolis and C. 
T. Leondes. IRE Transactions on Automatic Control, vy. AC-4, 
no. 2, Nov. 1959, p. 100-111. (TK1 In6.6ac Vis.) 


7846 Maximum Effort Control for Oscillatory Element. 
Maximum effort contro! is a method of achieving deadbeat 
response for a step input to an undamped second order element 
which is preceded by a saturating amplifier. The realization 

a maximum effort control system for an oscillatory element is 
found through a phase plane analysis of the equations of motion 
of the oscillatory element. Harold K. Knudsen. IRE Trans- 
actions on Automatic Control, v. AC-4, no. 2, Nov. 1959, p. 
112-120. (TKI In6.6ac Vis.) 


7847 Identification and Command Problems in Adaptive 
Systems. An incorporated computer — the dual task of 
identifying or measuring the process’ dynamics, and thence gen- 
erating an appropriate command or actuating signal so as to 
satisfy the over-all specifications. E. Mishkin and R. A. 
Haddad. IRE Transactions on Automatic Control, vy. AC-4, no. 
2, Nov. 1959, p. 121-131. (TK1 In6.6ac Vis.) 


7848 Evaluating Residues and Coefficients of High Order 
Poles. The theory of residues is usually used to find the co- 
efficients of fractions. Describes a simple technique for finding 
additional coefficients by algebraic processes. The mathematica] 
basis is rigorously proven. Dow Hazony and Jack Riley. IRE 
Transactions on Automatic Control, v. AC-4, no. 2, Nov. 1959, 
p. 132-136. (TK1 In6.6ac Vis.) 


7849 Coherent Optical Data Processing. Coherent optical 
systems, which utilize the wave nature of light and the con- 
sequent diffraction phenomena, may often be used to supple- 
ment or even replace complex electronic equipment. Discusses 
the theory behind optical channels and filters and _ illustrates 
simple multi-channel optical systems which can carry out 
representative operations. L. J. Cutrona, E. N. Leith, and 
L. J. Porcello. IRE Transactions on Automatic Control, v. 
AC-4, no. 2, Nov. 1959, p. 137-149. (TK1 In6.6ac Vis. ) 


7850 Pole Determinations With Complex-Zero Inputs. For 
testing purposes, a “complex-zero-generator” was built using two 
square-wave generators with a timed delay between them. This 
generator gives a signal which can contain complex zeros any- 
where in the s-plane. This signal is then applied to a number of 
systems containing several different relative pole orientations. 
John A. Brussolo. IRE Transactions on Automatic Control, vy. 
AC-4, no. 2, Nov. 1959, p. 150-166. (TK1 In6.6ac Vis.) 


7851 Random Noise With Bias Signals in Nonlinear De- 
vices. Shows that there is an equivalent transmission function or 
describing function for the average value of the noise, another 
for the rms value, and that one is a function of the other. 
Examples of the functions are given and the simpler functions 
with zero-average values are compared to the results obtained 
by other methods. George S. Axelby. IRE Transactions on 
Automatic Control, vy. AC-4, no. 2, Nov. 1959, p. 167-181. 
(TK1 In6.6ac Vis.) 


7852 Nongyroscopic Inertial Reference. Results indicate 
that the nongyroscopic inertial reference and guidance system 
exceeds the performance of gyroscopic systems by several orders 
of magnitude. It is shown that a servo system materially con- 
tributes to the drift accuracy in the nongyroscopic system but 
not in the gyrascopic system. J. J. Klein. IRE Transactions on 
Automatic Control, vy. AC-4, no. 2, Nov. 1959, p. 182-191. 
(TK1 In6.6ac Vis.) 


7853 Sampled Data Design by Long Gain Diagrams. The 
bilinear transformation z = (1+w)/(1l-w) converts a z-trans- 
form function G(z) of a sampled-data system into a new 
function G(w), called the w-transform function, which is a 
rational function in variable w. This bilinear transformation 
maps the unit circle on the z-plane onto the imaginary axis of 
the w-plane. Consequently, it is now possible to readily draw 
log magnitude and phase diagrams against a frequency scale of 
the open-loop w-transform function of a sampled-data system 
by use of asymptotic techniques. M. P. Pastel and G. J. Thaler. 
IRE Transactions on Automatic Control, v. AC-4, no. 2, Nov. 
1959, p. 192-197. (TK1 In6.6ac Vis.) 


7854 Digital Control Systems—Present and Future. Con- 
cludes that if the various modes of computer control are as 
successful as it appears they will be over the next few years, 
the time will soon come when every plant contains a number 
of control computers of different sizes and types. The net result 
will be a great improvement in the flexibility, reliability, and 
economics of plant operation. Montgomery Phister, Jr. IRE 
Transactions on Industrial Electronics, PGIE-11, Dec. 1959, p. 
44-47. (TK1 In6.6ie Vis.) 


7855 New Magnetic Recording Techniques for Data Proc- 
essing. Systems represent some of the first modulator head 
applications. Construction of the modulator heads shown exceeds 
in simplicity the construction of some conventional record-play- 
back heads. The head should not be limited only to applications 


where zero tape speeds are involved, but should be used on 
many of the reduced-speed playback applications. Marvin E. 
Anderson. IRE Transactions on Industrial Electronics, PGIE- 
11, Dec. 1959, p. 47-52. (TK1 In6.6ie Vis.) 


7856 Some Aspects of Magnetic Tape Recording Useful 
for Industrial Control. The tape recorder, as an instrumenta- 
tion device, has been used principally as a research tool in 
design of aircraft, rockets, engines, etc. Huge Information 
Capacity—when used in computer systems, a single 10%-inch 
reel of magnetic tape can satisfactorily “memorize” and retain 
as many as 15-million characters. Edward G. Wildanger. IRE 
Transactions on Industrial Electronics, PGIE-11, Dec. 1959, 
p. 53-56. (TK1 In6.6ie Vis. ) 


7857* Ferroresonant Systems of Circuit Logic. The logical 
behavior of a basic ferroresonant circuit is described. A pro- 
cedure for obtaining the “and” and “or” fundamental circuits 
through ferroresonant elements is reported. The possibility of 
coupling these fundamental circuits allows the development of 
a ferroresonant system of circuit logic. J. G. Santesmases, M. 
Alique, and J. L. Lloret, Institution of Electrical Engineers, 
Proceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 190-198. 


7858* The Principle of Reversed Lag Applied to On-Off 
Temperature Control. Discusses cyclic fluctuations of tem- 
perature in an enclosure with a simple on-off control system. 
Shows that such a system can be improved by using two control 
elements completely immersed in the fluid of the enclosure, and, 
therefore, not subject to datum error. The output signal of one 
of the control elements is required to have a lagging phase 
angle. H. Sutcliffe. Institution of Electrical Engineers, Pro- 
ceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 209-215. 


7859 Time Seale Expansion of Magnetic-Tape Records. A 
new magnetic-tape modulator head senses the flux from the 
tape rather than the rate-of-change of flux. As output voltage 
is independent of tape speed, applications include reduced- 
speed playback, data-reduction applications, transient analysis, 
bandwidth reduction and machine-tool control. Marvin E. 
Anderson, Instruments and Control Systems, vy. 33, Mar. 1960, 
p. 434-435. 


ELECTRICAL ENGINEERING 


7860 Electric Contacts Handbook. Stationary contacts, slid- 
ing contacts, electric phenomena in switching contacts, history 
and appendices are discussed in detail. Ragnar Holm and Else 
Holm. 3rd Rev. Ed. 522 pp. 1958. Springer Publishing House, 
Berlin. (TK2821 H73e3tr ) 


7861* Electrical Engineering Research for Future Space 
Vehicles. Functional, operational, and environmental para- 
meters and their limits; new reference for research in the com- 
bined operational functions and environment; and a_ partial! 
interpretation of aforementioned factors for academic and re- 
search institutions are presented as problems of future air and 
space flight. Karl Martinez. Electrical Engineering, v. 79, Mar. 
1960, p. 189-194. 


7862* The International Standardization of Lightning 
Arresters. Discusses the background and development of the 
International Electrotechnical Commission’s Lightning Arrester 
Recommendations and compares corrresponding provisions in 
the American Lightning Arresters Standard, C62.1-1957. H. R. 
Armstrong, E. Beck, and G. F. Lincks. Electrical Engineering, 
v. 79, Mar. 1960, p. 204-208. 


7863 Russian Power Development and Some Implications 
for the United States. An over-all picture of Soviet power 
development. The rapid development of Soviet engineerin 
talent has been basic to their progress, and the faatenel 
development of American engineering talent is equally basic to 
our own progress. C. E. Eble. Electrical Engineering, v. 79, 
Apr. 1960, p. 266-269. 


7864 Design of an Eddy-Current Brake for a Sodium- 
Cooled Reactor. Eddy-current brakes have proved very effective 
for throttling Na flow in a Na-cooled nuclear power reactor, 
thus maintaining a constant temperature gradient for afterglow 


conditions. R. S. Baker. Electrical Engineering, vy. 79, Apr. 
1960, p. 282-285. 


7865 Influence of Electrode Surface Conditions on the 
Electrical Strength of Liquified Gases. The strengths of 
liquefied Ar, O, and N are of the order of 1 mv/cm but are 
found to depend to a marked degree on the nature of the elec- 
trode surfaces. The strength can be changed in a regular manner 
by changing both the electrode metal and the degree of surface 
oxidation. The important discovery is that the anode as well as 
the cathode has a strong influence on the strength. D. W. Swan 
and T, J. Lewis. Electrochemical Society, Journal, vy. 107, Mar. 
1960, p. 180-185. 


7866 Molecular Structure and the Electrical Strength of 
Liquid Hydrocarbons. It is suggested that electrons moving 
through hydrocarbon liquids are able to excite molecular 
vibrations of infrared frequencies, and that this provides an 
effective energy loss mechanism. The relative magnitudes of this 
loss may be estimated for a wide range of i eiehens and 
other liquids and can be used in a criterion of breakdown. T. 
J. een Society, Journal, vy. 107, Mar. 1960, 
p. 


7867 A New Statistical Theory for the Breakdown of 
Liquid Hydrocarbons. Shows that a significant statistical time 
lag exists, provided the experimental procedure is correctly in- 
terpreted. Proper statistical analysis of the previous pulse meas- 
urements, together with a statistical theory of breakdown, shows 
that these measurements provide clear evidence for rather than 
against, a statistical time lag. B. W. Ward and T. J. Lewis. 
Electrochemical Society, Journal, v. 107, Mar. 1960, p. 191-195. 


7868* The A.C. Operation of lon Chambers at High 
Fluxes. When a sinusoidally varying p.d. is applied between 
the electrodes of an ion chamber subject to ionizing radiations, 
the motion of the charge carriers and the form of the current 
in the external circuit depend upon the applied voltage and 
frequency, the gas filling and the flux level. A brief analysis 
of such conditions is me with space-charge effects neglected 
and is then modified semi-empirically to take account of space- 
charge phenomena. J. Watson. Institution of Electrical En- 
gineers, Proceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 
216-224. 


7869 Thermoelectricity. A Report for Business. Theory; 
present achievements; applications; future implications. 126 pp. 
1959. The Harvard Business School, Boston, Massachusetts. 
(TK2950 H26t) 


7870 Circuit Breakers . . . Oil, Air, or Gas? Today, oil is 
the most widely used interrupting medium for high-voltage, 
high-power circuit breakers; but the outstanding arc-quenching 
ability of sulfur-hexafluoride gas makes this medium a_par- 
ticularly good bet for the future. 4. W. Hill. Westinghouse En- 
gineer, v. 20, no. 3, May 1960, p. 82-85. 


See also: 7528 (space charge in glass); 7793 (thermoplastic 
coated magnet wire); 8052 (electric oil well rigs); 
8120 (power transmission by radio waves); 8349 
(electrical equipment for rolling mills); 8415 (ef- 
fects of radiation on insulators ). 


ELECTROCHEMISTRY 


7871 Metal Mists and Aluminum Losses in the Hall Proe- 
ess. Reaction of Al with Hall cell electrolyte forms aluminum 
mono-fluoride and Na which dissolve in some form to give the 
bath a reducing capacity equivalent to a free Al content of 


about 1/10%. The so-called “metal mist” forms in the presence 
of moisture and consists of H bubbles containing a small partial 
ium_ tetra- 


ressure of aluminum monofluoride, Na, and sod 
Warren E. Haupin. Electrochemical Society, 
Journal, v. 107, Mar. 1960, p. 232-236. 


7872 Anodic Precipitation of Tracer Manganese as Di- 
oxide. Quantitative recovery of carrier-free 10°°M manganese 
(II) is possible from weakly acidic solutions. The use of lead 
dioxide as either a nonisotopic carrier or a chemical displacing 


410a 


agent makes possible high recoveries from more acidic solutions, 
Edward A, Heintz and L. B. Rogers. Electrochemical Society, 
Journal, v. 107, Mar. 1960, p. 236-241. 


7873 Mass Transfer and Current Distribution Under Free 
Convection Conditions. Correlation of mass transfer with cur- 
rent distribution for deposition and dissolution of metals, on 
vertical electrodes, under free convection conditions, is dis- 
cussed. The equation of mass transfer and the Laplace equation, 
determining the concentration and _ potential distributions, 
respectively, are solved simultaneously. Kameo Asada, Fumio 
Hine, Shiro Yoshizawa, and Shinzo Okada. Electrochemical 
Society, Journal, v. 107, Mar. 1960, p. 242-246. 


7874 Institute of Metal Finishing, Transactions. Applica- 
tion of radioactive tracers to surface studies, developments in 
Cu plating, accelerated corrosion testing of Cr-plated articles, 
the acetic acid salt spray test, the production of multicolor 
effects on anodized Al, spiral bending test for electrodeposited 
coatings and other problems are discussed. (Annual Volume), y, 
35, 384 pp. 1958. Institute of Metal Finishing, London. ( TS670 
E25j Vis.) 


7875 Kinetics of the Deposition and Dissolution of Silver, 
Galvanostatic measurements, made on spherical Ag electrodes in 
highly purified aqueous acid solutions of silver perchlorate at 
current densities up to 10 amp cm”, gave overpotential as a 
function of time and Faradaic current density at constant total 
current. Variables were total current density, concentration of 
Ag ions and state of the electrode surface. The theory of the 
surface diffusion kinetics was developed to encompass high 
current density regions and the surface adion concentration 
(Caa°) evaluated. A. R. Despic and J. O'M. Bockris. Journal 
of Chemical Physics, v. 32, Feb. 1960, p. 389-402. 


7876* Measuring Loads for Flat Pieces by Area. There are 
many occasions when it is absolutely necessary to use surface 
area for determining loads. At Cutler-Hammer, Inc., it has 
been found necessary to use both surface area and weight for 
establishing loads for automatic plating. George Clayton Field. 
Metal Finishing, v. 58, Apr. 1960, p. 72-73. 


7877 Bright Platinum Plating. Describes the development 
of a stable Pt plating bath capable of producing heavy and 
bright deposits on a wide range of base metals. This bath has 
been given the name DNS platinum plating solution. N. Hop- 
kin and L. F. Wilson. Metal Industry, v. 96, Apr. 1, 1960, p. 
267-268. 


7878* How to Determine Requirements for Rinse Water 
in Plating Processes. The dragout determines the required 
water flow. A table shows the rinse water requirements in single- 
and multiple-tank countercurrent system. H. W. Parker. Metal 
Progress, v. 77, no. 2, Feb. 1960, p. 82-83. 


7879* Better Plate for Zine Parts. Developments in elec- 
troplating of decorative parts may give Zn die castings a more 
secure footing in the auto industry. Duplex Ni, Cr plating 
developments, Cr over duplex Ni are discussed. Metal Progress, 
v. 77, no. 3, Mar. 1960, p. 112-116. 


7880 Electrophoretic Deposition of Metals, Metalloids, 
and Refractory Oxides. Operating conditions are defined for 
electrophoretically depositing a number of metals, metalloids, 
and refractory oxides. Conversion of the deposits to practical 
coatings requires treatments such as chemical reduction and 
sintering. Further development of the latter steps is necessary 
before practical coatings can be achieved. Vernon A. Lamb and 
Walter E. Reid, Jr. Plating, v. 47, Mar. 1960, p. 291-296. 


7881 Evaluation of Modern Methods of Improving the 
Corrosion Resistance of Plated Zine Base Die Castings. 
M. R. Caldwell and L. B. Sperry. Plating, v. 47, Apr. 1960, 
p. 396-401. 


7882 The Development of Duplex Nickel Plating Process. 
M. M. Beckwith. Plating, v. 47, Apr. 1960, p. 402-404, 


7883 A Survey of Organic Solvents for the Electrodeposi- 
tion of Plutonium. The solubility and conductivity of Ce( II) 
salts (as stand-ins for Pu(III) salts) in dimethylsulfoxide, 
acetonitrile, ethylenediamine, and dimethylformamide were in- 
vestigated to evaluate these systems as possible electroplating 
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baths. The system dimethylsulfoxide - cerium chloride is the 
most promising for electrodeposition of Ce at a mercury cathode. 
John A. Porter. U. S. Atomic Energy Commission, DP-389, 
July 1959, 12 pp. (UF 767 Un3.ldp Contin. ) 


7884 An Electrolytic Method for Separating Nickel and 
Cobalt. A process was investigated for preparing Specification- 

de Ni (containing less than 1% Co) by stripping it elec- 
trolytically from a nickel sulfate-boric acid solution and using 
the stripped electrolyte for the preferential dissolution of Ni 
from basic carbonates of Ni and Co. M. J. Ferrante and M. O. 
Butler. U. S. Bureau of Mines Report of Investigations 5543, 
1959, 23 pp. (TN21 Un3r Vis.) 


7885 Electrorefining Beryllium. An investigation to deter- 
mine the feasibility of electrorefining Be in a KCLLiCl-BeCl. 
bath. Thin, platelike crystals of Be metal were produced by 
electrolyzing technical-grade beryllium metal beads (about 94- 
percent purity) as the soluble anode. M. M. Wong, F. R. Cat- 
toir, and D. H. Baker, Jr. U. S. Bureau of Mines Report of 
Investigations 5581, 1960, 9 pp. (TN21 Un3r Vis.) 


See also: 8250 (corrosion resistance of electroplated Zn die 
castings ); 8407 (thickness measurements on platings 
by electron probe ). 


ELECTRONICS 


7886* Perception of the Stereophonic Effect as a Function 
of Frequency. Carefully controlled listening tests employing 
“A-B-ing” equipment of unique design indicate that high- 
fidelity stereo reproduction systems will require full-range fre- 
quency directional information. It is interesting to note that the 
change in stereo perception with frequency, if any, probably 
results from a quantitative degradation rather than an effect 
limited strictly to certain acoustical wavelengths. William H. 
Beaubien and Harwood B. Moore. Audio Engineering Society, 
Journal, v. 8, no. 2, Apr. 1960, p. 76-86. 


7887* The Design and Use of a Double Cardioid Stereo- 
phonic Microphone. Describes the design of a stereophonic 
microphone employing a dynamic unit and a ribbon unit to 
produce a sum and difference output. This sum and difference 
output is matrixed to extract the left and right channel informa- 
tion. Anthony Jamroz. Audio Engineering Society, Journal, v. 
8, no. 2, Apr. 1960, p. 100-104. 


7888* Stereophonic Patterns. By matrixing the two channels 
of a stereophonic signal and applying the sum (L + R) signal 
to the horizontal plates and the difference (L — R) signal to 
the vertical plates of an oscilloscope, a pattern is traced which 
portrays the stylus-tip motion in a 45-45° record. Benjamin B. 
Bauer and George W. Sioles. Audio Engineering Society, 
Journal, v. 8, no. 2, Apr. 1960, p. 126-129. 


7889* High Transconductance Wide-Band Cathode-Ray 
Gun. The “screen-grid amplifier gun” is a combination of a 
conventional tetrode-type gun with an amplifier constituted in 

tge measure by the gun's existing electrodes. In its simplest 
version the gun has, in fact, only one electrode more than con- 
ventional guns. The new gun has three grids participating in 
the beam modulation process. Eros Atti. British Institution of 
Radio Engineers, Journal, v. 20, Mar. 1960, p. 171-180. 


7890* Automation of Television Programme Switching. 
Outlines a complete system under which nearly all the opera- 
tions in program switching are controlled by a punched paper 
_ derived directly from the preparation of the program 
schedule. Simplified manual control facilities are provided for 
nonscheduled operation. G. E. Partington. British Institution of 
Radio Engineers, Journal, v. 20, Mar. 1960, p. 181-196. 


7891* Waveform Distortion in Television Links. Aim is to 
provide a simple non-mathematical introduction to the basic 
ideas connected with the measurement of waveform distortion. A 
number of examples of simple waveform distortions are given to 
illustrate the advantages of waveform measurements and their 
connection with the more familiar steady-state responses. I. F. 
MacDiarmid. British Institution of Radio Engineers, Journal, 
v. 20, Mar. 1960, p. 201-216. 


4lla 


7892* The Application of Closed-Circuit Television in the 
Nuclear Industry. Reviews the historical development of in- 
dustrial television systems, and the applications of conventional 
equipment in the many branches of industry which depend upon 
nuclear processes. Special systems must be designed for use in 
the intense radiation fields and high ambient temperatures and 
pressures which occur in a nuclear reactor. P. Barratt and I. 
M. Waters. British Institution of Radio Engineers, Journal, vy. 
20, Mar. 1960, p. 225-241. 


7893 Semiconductors. Transistors and semiconductors were 
invented little more than a decade ago, but already 90-odd com- 
panies develop and manufacture them. Semiconductor devices 
are far out-stripping the exploits of an earlier wonder child of 
electronics—the vacuum tube. They go into everything from 
midget radios to giant computers. The industry’s story is an 
exciting drama of breakthrough after breakthrough—by perhaps 
the fanciest assembly of brains any business has ever known. 
Business Week, no. 1595, Mar. 26, 1960, p. 74 + 20 pages. 


7894* Concerning the Validity of the Concept of Specific 
Surface Resistance and Its Measurement. The validity of this 
concept was theoretically justified and it was shown that this 
criterion is independent from the configuration of the electrodes 
used. The highest precision of measurement is obtained when 
narrow electrodes are used, as long as they allow an easy and 
correct evaluation of the resistances between successive couples. 
(In French.) Sur la validité de la notion de résistance tiie 
de surface et sa mesure. Robert Lacoste and Pierre Paillére. 
Comptes Rendus Hebdomadaires des Séances de Académie des 
Sciences, v. 250, no. 5, Feb. 1, 1960, p. 816-818. 


7895* Concerning a Non-Linear Effect in Amplifiers With 
Transistor Action. The distortion caused and the transistory 
answer make it possible to attribute the non-linear effect to a 
variation of the transistion time of the current carriers as a 
function of the collector potential. (In French.) Sur un effet 
non linéaire dans les cmelihcdens a transistors avec réaction. 
Igor Gumowski. Comptes Rendus Hebdomadaires des Séances 
de TAcadémie des Sciences, v. 250, no. 5, Feb. 1, 1960, p. 
822-824. 


7896 Tunnel Diode Operation and Application. The tunnel 
diode offers significant physical and electrical advantages over 
conventional semi-conductor devices. Its impact on future 
transistor technology is evaluated in the light of these ad- 
vantages. I. A. Lesk and J. J. Suran. Electrical Engineering, 
v. 79, Apr. 1960, p. 270-277. 


7897 Electrostatic Deposition Processes. A_ discussion of 
deposition processes involving powder, fibrous, and liquid ma- 
terials. It is shown that electrostatics can be adapted success- 
fully to production-line techniques. Karl Sittel. Electrical En- 
gineering, v. 79, Apr. 1960, p. 288-293. 


7898 An Electric Analog of Power Transistor Heat Flow. 
Advantages of the analog to be noted: changes in the physical 
geometry are easily made on the analog; ambient temperature 
effects may be noted on the analog without ovens or refrigera- 
tion; changes in transistor characteristics with age are eliminated 
in the analog. James Reese, W. W. Grannemann, and J. R. 
Durant. Electrical Engineering, v. 79, Apr. 1960, p. 297. 


7899* An Eight Digit Word Generator. Describes a binary 
word generator built as a piece of test equipment for the 
subsequent development of digital computer elements. A brief 
explanation is given of serial and parellel operation leading 
to the conception of serial word representation. P. L. Owen and 
T. R. H. Sizer. Electronic Engineering, vy. 32, Mar. 1960, p. 
134-139. 


7900* The Digitron. A Cold-Cathode Character Display 
Tube. A range of cold-cathode display tubes is described and 
relative merits of side and end-viewing tubes are compared. 
The principles of d.c. operation and use of the design data are 
explained. N. McLoughlin. D. Reaney, and A, W. Turner. 
Electronic Engineering, v. 32, Mar. 1960, p. 140-143. 


7901* A Method of Testing Television Camera Tube 
Colour Response. Previously, there has been no easy way of 
obtaining the complete color response of a monochrome tele- 
vision camera, but now it is proposed to show how this can be 
done with fairly simple equipment. A display of effective camera 
color response to any chosen illuminant can be obtained with 


the apparatus described. A. G. Warren. Electronic Engineering, 
v. 32, Mar. 1960, p. 144-147. 


7902* An Eight Digit Word Generator Using Surface 
Barrier Transistors and Direct Coupled Technique. II. The 
equipment described has been functioning under laboratory 
conditions for 1500 hr. without the occurence of any fault con- 
cerning the transistors. It is concluded that the advantage of 
direct coupled circuits in permitting circuit simplicity is con- 
siderable and that the 2N-240 is suitable for such applications 
at ambient temperatures between 25 and 35 C. P. L. Gwen and 
py dg Sizer. Electronic Engineering, v. 32, Apr. 1960, p. 


7903* Analysis of the Split Load Stage (Transistorized). 
The split load stage is investigated as a single stage with local 
negative feedback. Expressions for the current and the voltage 
gain are derived. A three stage feedback amplifier using the 
split load stage at the output is analyzed with respect to the total 
gain, the open loop gain and the output impedance. H. Pfyffer. 
Electronic Engineering, v. 32, Apr. 1960, p. 231-235. 


7904 Bio-Medical Measuring in Space. Before man orbits, 
his physiological behavior in space must be known. Since their 
reactions approach human, primates have been tested. One 
problem was measuring their breathing rate during ballistic. 
Charles T. Paludan. Electronic Industries, vy. 19, Apr. 1960, 
p. 83-85. 


7905 RFI in Satellite Communications Systems. A review 
of proposed space communications is given followed by an 
analysis of the interference aspects of each part of the system. 
The influence of man-made and celestial radiators on system 
performance is shown and a prediction is made of the improve- 
ment to be expected by appropriate design of each item. O. M. 
Salati. Electronic Industries, v. 19, Apr. 1960, p. 92-97. 


7906 The Challenge of Space! In the “change of thinking” 
that must come about before we can successfully cope with 
the problem of space travel, research and development must 
find a new identity as a “commodity” on its own. Reliability 
must be increased. Creighton M. Marcott. Electronic In- 
dustries, vy. 19, Apr. 1960, p. 102-120. 


7907 New System Design for Detecting Interference to 
Missiles. The RFI detection equipment has not kept pace with 
the latest missile equipment. A new system has been designed 
which should overcome this problem. This system boasts 
flexibility and sensitivity, and has provisions for recording and 
storing information. H. Kilberg. Electronic Industries, v. 19, 
Apr. 1960, p. 170 + 5 pages. 


7908* Junction Transistor Circuits. Calculation of Tem- 
perature Drift. Presents a method of calculating current drift 
due to changes of junction temperature in a direct-coupled 
transistor circuit with series negative feedback. A brief com- 
arison between this circuit and circuits using parallel feed- 

ck is made. J. J. Ward. Electronic Technology, v. 37, Mar. 
1960, p. 109-115. 


7909* Monochrome Reproduction of Colour TV Signal. 
It is shown that in a color-television system, using the standard 
N.T.S.C. method of gamma correction, the deterioration in 
orthochromatism of the monochrome compatible picture can be 
reduced by the presence of the dot pattern due to the 
chrominance sub-carrier. A ‘notch’ or subcarrier elimination 
filter is thus undesirable in monochrome receivers. R. D. A. 
Maurice. Electronic Technology, v. 37, Mar. 1960, p. 116-119. 


7910* Negative-Capacitance Amplifier Noise. The inherent 
limitations of negative-capacitance feedback, due to the finite 
time constant and internal noise of an actual amplifier, are 
discussed. It is shown that the limitation, caused by noise, 
applies to any circuit that is designed to reduce the input RC 
time constant. Max Robinson and J. Weinmann. Electronic 
Technology, v. 37, Mar. 1960, p. 127-129. 


7911* Encylopedia on Cathode-Ray Oscilloscopes and 
Their Uses. Includes theory, design, and application in en- 
ineering, medical and scientific fields. A separate chapter is 
el to photography. John F. Rider and Seymour D. 
Uslan. 2nd Ed. Individually paged. 1959. John F. Rider Pub- 
lisher, Inc., New York. (TK381 R43e2 Ref.) 
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7912* Navigation Using Signals From High-Altitude Satel. 
lites. If electronics can be satisfactorily applied to celestial 
navigation, a system having universal coverage without weather 
limitations might be produced. A stabilized directional antenna 
yee with a receiver capable of accepting signals from both 
the satellites and the sun would provide angle measurement 
data both for fixing the position of the craft and also for 
establishing a north reference. Alton B. Moody. 1.R.E. Proceed- 
ings, v. 48, Apr. 1960, p. 500-506. 


7913* A Satellite Doppler Navigation System. It is shown 
that a satellite Doppler navigation system can provide navigation 
to at least one-half mile accuracy from a single pass of q 
satellite, provided that proper use is made of the full Doppler 
curve. Presents the results of a comprehensive error analysis, 
W. H. Guier and G. C. Weiffenbach. 1.R.E. Proceedings, y, 
48, Apr. 1960, p. 507-516. 


7914* = Electrically-Controlled Demand-Thrust Rockets for 
Satellite Guidance. Satellites which can be positioned precisely 
in space will be required for the space research programs of the 
near future. To accomplish accurate control of orbit and/or 
attitude with rocket motors requires extremely precise regulation 
of thrusts, generally in the range between 0 to 1 or 0 to 10 
pounds. It must be possible to turn these control forces on and 
off in a few milliseconds repeatedly or intermittently. Douglas 
D. Ordahl. 1.R.E. Proceedings, v. 48, Apr. 1960, p. 517-519, 


7915* The Optimization of Astronautical Vehicle Detec. 
tion Systems Through the Application of Search Theory, 
A generalized theory of detection system performance is devel- 
oped and applied to the analysis of collision warning and the 
optimal allocation of search effort for astronautical vehicles. The 
pronounced variation in warning system effectiveness if the 
possible contact space is uniformly scanned is displayed by in- 
vestigating the functional behavior of the weighted mean 
acquisition range. Norman S. Potter. 1.R.E. Proceedings, v. 48, 
Apr. 1960, p. 541-553. 


7916* <A Pragmatic Approach to Space Communication, 
Examination of the fundamental limitations on modulation 
efficiency and present state-of-the-art practices in transmitter 
design, solar cell power sources, receiver design and antenna 
design shows that communication with large information rates 
is possible throughout the solar system but that practical inter- 
stellar communication is not now feasible. George E. Mueller. 
I.R.E. Proceedings, v. 48, Apr. 1960, p. 557-566. 


7917* Propagation and Communications Problems in 
Space. The problems of propagation and communications arising 
from landings on the Moon, Venus, or Mars are treated in terms 
of the characteristics required for the communication system to 
achieve data transfer between parties on the surface of these 
bodies and the communications problems arising in the transfer 
of information from these bodies back to the Earth. Joseph H. 
Vogelman., 1.R.E. Proceedings, v. 48, Apr. 1960, p. 567-569. 


7918* Propagation-Doppler Effetes in Space Communica- 
tions. A generalized form of the Doppler equation is derived 
by field theory. The equation permits consideration of the effect 
of propagation phenomena on the Doppler shift under space 
flight conditions. F. J. Tischer. I.R.E. Proceedings, y. 48, Apr. 
1960, p. 570-574. 


7919* Communication Efficiency Comparison of Several 
Communication Systems. Of increasing importance in com- 
munication systems, particularly those required for data trans- 
mission from space craft, is the minimization of the total trans- 
mitted energy required to transmit a given amount of data. 
Modulation systems can be compared on the basis of a figure 
of merit defined as the ratio of energy required per bit trans- 
mitted in the presence of a given noise spectral density. Several 
families of communication systems are compared in this article. 


R. W. Sanders. I.R.E. Proceedings, y. 48, Apr. 1960, p. 
575-588. 
7920* Maximum Utilization of Narrow-Band Data Links 


for Interplanetary Communications. The development a 

refinement of transmission, receiving, and power-supply tech- 
niques will extend the range of communication or increase the 
data bandwidth at a given range; but any significant extension 
of our capacity to communicate in space must come from ad- 
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vances in the state-of-the-art of telemetry data handling. W. F. 
Sampson. 1.R.E. Proceedings, y. 48, Apr. 1960, p. 589-593. 


7921* Extraterrestrial Noise as a Factor in Space Com- 
munications. The various cosmic and solar system radio 
sources are considered with respect to their intensities, spectral 
distributions, and temporal characteristics. The most severe 
forms of interference occur in the long-wave-length regions of 
the radio-frequency spectrum, so that the future of space com- 
munications probably lies in the perfecting of low-noise micro- 
wave systems. Alex G. Smith. 1.R.E. Proceedings, vy. 48, Apr. 
1960, p. 593-599. 


7922* Communication Satellites. Communication satellites 
promise greater capacity, wider coverage, more flexibility, and 
fewer ae than present transmission systems. Satellites will 
assume the prominent role in communications for which they 


appear destined. Donald L. Jacoby. 1.R.E. Proceedings, v. 48, 


Apr. 1960, p. 602-607. 
7923* Interference and Channel Allocation Problems As- 


sociated With Orbiting Satellite Communication Relays. 
Active and passive techniques are compared with regard to 
power requirements, coverage, mutual interference, and ability 
to exploit wide-band modulation systems to reduce interference. 
With the emphasis on microwave transmission, narrow beam- 
widths, and a multiplicity of relays, channel allocations of the 
future will necessarily be determined by spatial considerations. 
F. E. Bond, C. R. Cahn, and H. F. Meyer. 1.R.E. Proceedings, 
y. 48, Apr. 1960, p. 608-612. 


7924* Passive Satellite Communication. The propertics of 
various types of passive reflectors are discussed and the char- 
acteristics of the sphere are shown to be particularly advantage- 
ous. Passive satellite communications systems are compared 
with current tropospheric scatter systems and are shown to be 
one order of magnitude better, using power per channel per 
unit range as a criterion. J. L. Ryerson. 1.R.E. Proceedings, v. 
48, Apr. 1960, p. 613-619. 


7925* The Use of a Passive Spherical Satellite for Com- 
munication and Propagation Experiments. NASA is planning 
to launch an Al coated, 100-foot-diameter plastic sphere for a 
communication relay. It is shown that the sphere's scattered 
field pattern is a function of the incident radiation’s polarization 
scheme, and that the choice of any particular polarization 
scheme depends upon the experiment to be performed. T. H. 
Vea, J. B. Day, and R. T. Smith. 1.R.E. Proceedings, vy. 48, 
Apr. 1960, p. 620-624. 


7926* Project SCORE. Designed to provide a review and 
summary of the over-all program of development, construction 
and operation by the U. S. Army Signal Research and Develop- 
ment Laboratory of the first satellite communication system 
placed in orbit on December 18, 1958. The system description 
covers orbit and other data. S. P. Brown and G. F. Senn. 
LR.E. Proceedings, v. 48, Apr. 1960, p. 624-630. 


7927* <A Broad-Band Spherical Satellite Antenna. The 
parameters of design and their effect on radiation patterns are 
briefly investigated. The particular antenna was developed from 
an equiangular spiral slot plotted on a plane and then projected 
on the surface of a sphere. Henry B. Riblet. 1.R.E. Proceed- 
ings, v. 48, Apr. 1960, p. 631-635. 


7928* Solar Batteries. Gives various methods of mounting 
solar cells with succinct comments on the advantages and dis- 
advantages of different methods. Detailed discussion of those 
energy conversion devices which employ static methods for 
irect conversion of solar energy to electrical energy. Arthur 
F. Daniel. 1.R.E. Proceedings, vy. 48, Apr. 1960, p. 636-641. 


7929* Radiative Cooling of Satellite-Borne Electronic 
Components. The basic principles of radiative cooling of elec- 
tronic components and subassemblies in a satellite are discussed, 
and estimates are made of the lowest temperatures attainable in 
a satellite by completely passive means. James R. Jenness, Jr. 


LR.E. Proceedings, vy. 48, Apr. 1960, p. 641-643. 


7930* Extra-Terrestrial Radio Tracking and Communica- 
tien, The TRAC(E) system is the first deep-space communica- 
tion link to provide accurate tracking and telemetry data at 
lunar distances. The design principles of the TRAC(E) system 
are presented. M. H. Brockman, H. R. Buchanan, R. L. 
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Choate, and L. R. Malling. 1.R.E. Proceedings, vy. 48, Apr. 
1960, p. 643-654. 


7931* Tracking and Display of Earth Satellites In a new 
method of displaying the predicted paths and real-time positions 
of artificial earth satellites, cathode-ray tubes are used with two 
types of map overlays: orthographic projection and Mercator 
projection. Functions to match these projections are generated 
electronically. F. F. Slack and A, A. Sandberg. LR.E. Pro- 
ceedings, v. 48, Apr. 1960, p. 655-663. 


7932* The Navy Space Surveillance System. A complete 
system for satellite detection and tracking and for computations 
of satellite orbits has been built by the Navy under ARPA 
sponsorship. This detection system uses a CW transmitter 
separated from two receiving sites, all having fan-type coplanar 
antenna beams. The angle of arrival of the reflected signals is 
measured at each station by the use of an interferometer. R. L. 
Easton and J. J. Fleming. 1.R.E. Proceedings, y. 48, Apr. 
1960, p. 663-669. 


7933* lonospheric Scintillations of Satellite Signals. The 
scintillation of satellite-emitted radio signals was observed using 
two different techniques, namely, Doppler-shift frequency meas- 
urements and radio direction finding. In this shortened version 
of our complete paper, there are given the results obtained 
using Doppler-shift measurements only. H. P. Hutchinson 
and P. R. Arendt. 1.R.E. Proceedings, v. 48, Apr. 1960, p. 
670-671. 


7934* The Satellite lonization Phenomenon. The periodic 
occurrence of the signal bursts and the symmetry of some burst 
sequences are indicative of satellite-related phenomena. The 
occurrence of a variety of satellite-related Doppler effects are 
described and several satellite ionization mechanisms are also 
discussed. J. D. Kraus, R. C. Higgy, and W. R. Crone. 1.RE. 
Proceedings, vy. 48, Apr. 1960, p. 672-678. 


7935* Interplanetary Telemetering. The use of telemetry 
systems over interplanetary distances generates performance 
requirements more severe than ever before experienced. The 
problem areas associated with interplanetary telemetry and an 
approach to the selection of system operating parameters are 
discussed. Robert H. Dimond. 1.R.E. Proceedings, y. 48, Apr. 
1960, p. 679-685. 


7936* Space Telemetry Systems. Presents some of the prob- 
lems which are faced in the field of space telemetry. The dif- 
ferent types of information to be transmitted back to receiving 
stations on the earth from satellites and space probes are dis- 
cussed. W. E. Williams, Jr. 1.R.E. Proceedings, vy. 48, Apr. 
1960, p. 685-690. 


7937* Signal-To-Noise Considerations for a Space Tele- 
metry System. A signal-to-noise comparison is given between 
the pulse-frequency channels and the pulse-width channels 
for the FM/PDM-AM telemetry system. It is shown that the 
pulse-frequency channels have either a higher signal-to-noise 
ratio or greater information rate capability than the pulse-width 
channels. R. W. Rochelle, 1.R.E. Proceedings, y. 48, Apr. 
1960, p. 691-693. 


7938* Telemetry Bandwidth Compression Using Airborne 
Spectrum Analyzers. In practice, most missile test signals re- 
quiring wideband telemetry channels are high-frequency 
random signals obtained from vibration accelerometers. Design 
formulas are derived showing the interrelationship between the 
parameters of the random signal and the characteristics of the 
telemetry, Alfred G. Ratz. 1.R.E. Proceedings, y. 48, Apr. 
1960, p. 694-702. 


7939* The Telemetry and Communication Problem of Re- 
Entrant Space Vehicles. The problems associated with propa- 
gation of electromagnetic telemetry and communication signals 
through the densely ionized region (plasma) generated by, and 
surrounding a hypersonic space vehicle re-entering the earth's 
atmosphere are reviewed. Edward F. Dirsa. 1.R.E. Proceedings, 
v. 48, Apr. 1960, p. 703-713. 


7940* An Analog and Digital Airborne Data Acquisition 
System. A highly flexible analog and digital airborne data 
acquisition system has been designed and developed by Radia- 
tion, Inc., for the General Electric Company Flight Test Facility 
at Edwards Air Force Base, Calif. The system is designed using 
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all transistorized components and is constructed to withstand 
vehicular environmental extremes. Detailed descriptions of the 
low-level gate circuit, programming, accumulating, and coding 
techniques are made. D. H. Ellis and J. M. Walter, Jr. 1.RE. 
Proceedings, v. 48, Apr. 1960, p. 713-724. 


7941* Checkout and Countdown of the Larger Space 
Probe Missiles. The set is versatile and technical changes can 
be accommodated by preparing a new tape. The set can be in- 
stalled in several Performance reliability is in- 
herently high in this centrally-programmed digital checkout and 
countdown set. Test results are verified immediately. Mal- 
function localization is positive. W. O. Campbell. 1.R.E. Pro- 
ceedings, v. 48, Apr. 1960, p. 728-734. 


7942* Radiation Instrumentation Electronics for the 
Pioneers HII and IV Space Probes. One of the devices carried 
aboard lunar payloads, Pioneer III and IV, was a radiation 
measurement instrument. Its purpose was to detect and process 
information on particle flux rates encountered along the nominal 
cis-lunar trajectory to be followed by those payloads. Radiation 
data were collected by two different Geiger-Mueller tubes. 
Conrad S. Josias. 1.R.E. Proceedings, v. 48, Apr. 1960, p. 
735-743. 


7943* Measurement of the Doppler Shift of Radio Trans- 
missions From Satellites. Describes a receiving station net- 
work that was designed to produce Doppler data for use in a 
satellite Doppler navigation system. This equipment is not 
optimum for its intended purpose, and a continuous effort is 
being maintained to improve the system. George C. Weiffen- 
bach. 1.R.E. Proceedings, v. 48, Apr. 1960, p. 750-754. 


7944* Applications of Doppler Measurements to Prob- 
lems in Relativity, Space Probe Tracking, and Geodesy. 
Discusses the precision with which the Doppler shift in the 
signal received from a space vehicle can be measured, using 
existing atomic frequency standards on the ground. Applications 
of Doppler meth to measuring the gravitational red shift, 
to tracking space probes and measuring certain astronomical 
constants are presented. Robert R. Newton, 1.R.E. Proceedings, 
v. 48, Apr. 1960, p. 754-758. 


7945* <A Doppler-Cancellation Technique for Determining 
the Altitude Dependence of Gravitational Red Shift in an 
Earth Satellite. A cancellation technique permits measurement 
of the frequency of a source moving relative to an observer 
without the obscuring effect of first-order Doppler shifts. The 
application of this method to a gravitational red shift experi- 
ment involving the use of an earth satellite containing a highly 
stable oscillator is described. R. S. Badessa, R. L. Kent, J. C. 
Nowell, and C. L. Searle. 1.R.E. Procedings, y. 48, Apr. 1960, 
p. 758-764. 


7946* Attitude Reference Devices for Space Vehicles. 
Presents the design features of an attitude sensing device which 
is quite compact and should prove to be reliable. The original 
objective in the design of the device was to provide a simple 
means of establishing a vertical reference line from an orbiting 
space vehicle to a planet under observation. It has been ac- 
complished through the use of two narrow infrared scanning 
beams. P. E. Kendall and R. E. Stalcup. 1.R.E. Proceedings, 
v. 48, Apr. 1960, p. 765-770. 


7947* High-Speed Electrometers for Rocket and Satellite 
Experiments. Highly stable micromicroammeters capable of 
measuring currents as low as 5 x 10** amperes with a frequency 
response of at least 30 cps can be realized using directly- 
coupled electrometer circuitry. An analysis of the speed of 
response and signal-to-noise ratio is given in the text and ex- 
pressions are derived to show the theoretical possibilities of 
the method. J. Praglin and W. A. Nichols. 1.R.E. Proceedings, 
v. 48, Apr. 1960, p. 771-779. 


7948 Tunnel Diodes. Presents a review of the properties, 
principle of operation, and implications of the tunnel diode. 
Discusses the mechanism which leads to the negative resistance. 
The electrical characteristics of tunnel diodes are outlined mak- 
ing use of the small-signal equivalent circuit. R. N. Hall. IRE 
Transacitons on Electron Devices, v. ED-7, no. 1, Jan. 1960, 
p. 1-9. (TK1 In6.6ed Vis. ) 


7949 Prediction of Storage Time in Junction Transistors. 
In the prediction of storage time one needs to know only a 
single Gadinumtel device parameter, the storage time con- 
stant T,. A single nonoscilloscope method of measuring 
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T. is discussed and its theory presented. This method holds out 

the best promise for the ability to predict the storage time of 

very fast transistors. R. P. Nanavati. IRE Transactions on Elec. 

oo v. ED-7, no. 1, Jan. 1960, p. 9-15. (TK1 In6.6ed 
is. 


7950 One-Dimensional Traveling-Wave Tube Analyses and 
the Effect of Radial Electric Field Variations. The equiva. 
lence of the differential-equation and integral-equation g 
roaches to the solution of the nonlinear traveling-wave amplj- 
er problem is shown rigorously. The space-charge expression 
developed on the basis of considering the electron distribution 
in phase space is shown to give the same form for the space- 
charge weighting function as a space-charge expression based on 
the electron distribution in space. J. E. Rowe. IRE Transactions 
on Electron Devices, vy. ED-7, no. 1, Jan. 1960, p. 16-21. ( TK] 
In6.6ed Vis.) 


7951 Small-Signal Analysis of the Helitron Oscillator, 4 
small-signal analysis of a microwave oscillator discussed by 
Watkins and Wada is presented. This tube, the helitron, has 
an electron beam describing the trajectory of a helix between 
two concentric cylinders. This has been termed an E-type tube. 
Richard H. Pantell. IRE Transactions on Electron Devices, y. 
ED-7, no. 1, Jan. 1960, p. 22-29. (TK1 In6.6ed Vis.) 


7952 Generation-Recombination Noise in Semicondue- 
tors—The Equivalent Circuit Approach. For the general 
volume recombination model, a method based on network 
reduction is presented which allows one to calculate the spectral 
density of the electron and hole fluctuations without solving for 
the spectra of the fluctuations in occupancy of the recombina- 
tion centers and traps. Keith S. Champlin. IRE Transactions 
on Electron Devices, vy. ED-7, no. 1, Jan. 1960, p. 29-38. 
(TK1 In6.6ed Vis.) 


7953 Comparison of N-P-N Transistors and N-P-N-P De- 
vices as Twenty-Ampere Switches. A series of 20-ampere Si 
n-p-n transistors and three-terminal n-p-n-p switches were 
developed, and their characteristics are compared with respect 
to high-current switching applications. H. W. Henkels and 
F. S. Stein. IRE Transactions on Electron Devices, vy. ED-7, 
ino. 1, Jan. 1960, p. 39-45. (TK1 In6.6ed Vis. ) 


7954 Triode Electron Injection Systems for Hollow 
Beams. Novel electron guns, in which a conical hollow elec- 
tron beam is projected at a large angle to the axis into a coaxial 
deflection region, were tested. The guns have a triode structure 
so that the perveance can be varied easily. L. A. Harris, IRE 
Transactions on Electron Devices, vy. ED-7, no. 1, Jan. 1960, p. 
46-54. (TK1 In6.6ed Vis.) 


7955 A New Concept in Microwave Gas Switching Ele- 
ments. A gas switching tube commonly known as a TR tube is 
an RF energy switch, the operation of which is a function of 
incident power level. Switch operation is achieved by gaseous 
ionization. A faster recovery time and a reduced arc loss were 
achieved. Ray S. Braden, IRE Transactions on Electron De- 
vices, v. ED-7, no. 1, Jan. 1960, p. 54-59. (TK1 In6.6ed Vis.) 


7956 Transistor Behavior at High Frequencies. The tee 
equivalent circuit for junction transistors has been modified 
to take account of electric field in the base region. This electric 
field is the result of a graded impurity density in the base region 
of the transistor. It is shown that a graded base improves the 
high-frequency performances of the common base stage. R. 
Abraham. IRE Transactions on Electron Devices, vy. ED-7, no. 
1, Jan. 1960, p. 59-69. (TK1 In6.6ed Vis.) 


7957 Use of Infrared Techniques in Industrial Instre- 
mentation. The basic instrument for measure of radiant flux 
is the radiometer. Infrared emission and surface temperature 
and the application of the radiometer are discussed. H. 

Berman and G. F. Warnke. IRE Transactions on Industrial 
Electronics, PGIE-11, Dec. 1959, p. 15-20. (TK1 In6.6ie Vis.) 


7958 Applying Military Reliability Research to Industrial 
Electronics. As electronic systems have become more and more 
complex, both the military and the public have become i 
creasingly aware of their less than infallible operations ovet 
extended periods of time. The electronics industry can proudly 
point to its achievement to date in the reliability and mail- 
tainability areas. It still faces a myriad of problems in these 


areas but they no longer seem insurmountable. H. L. Wuerffel. 
IRE Transactions on Industrial Electronics, PGLE-11, Dec. 1959, 
p. 34-43. (TK1 In6.6ie Vis.) 


7959* Parametric Amplifiers. Concerns new types of micro- 
wave amplifier and frequency convertor which incorporate 
variable-reactance devices. Practical methods of realizing such 
devices are described and compared. The over-all performance 
of the new amplifiers in terms of bandwidth and noise factor is 
discussed. C. W. Oatley. Institution of Electrical Engineers, 
Journal, v. 6, no. 63, Mar. 1960, p. 141-146. 


7960* Printed-Wiring Techniques. Printed wiring, in- 
troduced during the Second World War, forms the basis of 
automatic component-assembly techniques. Describes the ma- 
terials and methods used to produce the wiring, including the 
etched-foil process, and reviews the technical and economic 
advantages of the various systems of component insertion. G. 
W. A. Dummer, Institution of Electrical Engineers, Journal, v. 
6, no. 63, Mar. 1960, p. 147-155. 


7961* Some Comments on the Classification of Wave- 
guide Modes. The term “proper-mode” is reserved for a certain 
mathematical concept, which is usually concomitant with the 
concept of the eigen function, whereas the term “quasi-mode” 
is reserved for a field configuration which can be supported by 
a physically realizable guiding structure. 4. E. Karbowiak. In- 
stitution of Electrical Engineers, Proceedings, v. 107, pt. B, no. 
32, Mar. 1960, p. 85-90. 


7962* An Analogue Electronic Multiplier Using Tran- 
sistors as Square-Wave Modulators. The need for a relatively 
high-speed analogue multiplier is discussed and the types of 
multiplier likely to meet this need at reasonable cost are in- 
vestigated, It is concluded that the modulated square-wave type 
of multiplier using transistor modulators will be most suitable. 
P. Gleghorn. Institution of Electrical Engineers, Proceedings, 
y. 107, pt. B, no. 32, Mar. 1960, p. 94-100, 


7963* Theory of the Travelling-Wave Parametric Am- 
plifier. Discusses some factors influencing the performance of 
traveling-wave parametric amplifiers and the practical  sig- 
nificance of ohmic losses in limiting the maximum gain obtain- 
able. A saturation phenomenon of a periodic character is pre- 
dicted when the signal power is comparable with the pumping 
power. A. L. Cullen. Institution of Electrical Engineers, Pro- 
ceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 101-107. 


7964* Some Propreties of Travelling-Wave Resonance. 
Gives a description of traveling-wave resonance in a waveguide 
ring fed through a directional coupler, and a resonance theory 
is developed which describes the behavior of waves in the ring 
and the reflection and transmission in the feeder in the neighbor- 

of resonance. J. R. G. Twisleton. Institution of Electrical 
Engineers, Proceedings, vy. 107, pt. B, no. 32, Mar. 1960, p. 
108-118. 


7965* Saturation Effects in a Travelling-Wave Parametric 
Amplifier. The equations governing the voltage distribution 
along a parametric traveling-wave amplifier can, under certain 
conditions, be solved in terms of elliptic functions. The solution 
shows that there is a spatially periodic transfer of energy 
between the signal, idling and pumping waves. The maxi- 
mum saturated power gain that can be achieved is 1 + 
pump input power 
#s signal input power 
quencies of the signal and of the pump, respectively. 4. Jurkus 
and P, N. Robson. Institution of Electrical Engineers, Pro- 
ceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 119-126. 


7966* The Propagation of High-Frequency Radio Waves 
to Long Distances. The parabolic-layer transmission equation 
of Appleton and Beynon has been solved for a wide range of its 
main parameters. A method of applying the equation to any 

g-distance circuit, in which the successive hop lengths of 
each transmitted ray are adjusted to accord with ionospheric 
variations along the path, is described. The only data required 
are directly obtainable from published ionospheric perdictions. 
F. Kift. Institution of Electrical Engineers, Proceedings, v. 107, 
pt. B, no. 32, Mar. 1960, p. 127-140. 


7967* V.H.F. Field-Strength Measurements Over Paths in 
the Irish Sea Involving Mountain Obstacles. A description is 


where and are the angular fre- 
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given of measurements made to compare the propagation of 
v.h.f. signals over paths in Cardigan Bay and the Irish Sea, 
some of which involve transmission over high mountain ridges. 
J. K. S. Jowett. Institution of Electrical Engineers, Proceedings, 
v. 107, pt. B, no. 32, Mar. 1960, p. 141-149. 


7968* A Method of Amplitude and Phase Measurement in 
the V.H.F.-U.H.F. Band. A null method has been devised for 
measuring changes in the amplitude and phase of the trans- 
mission characteristic of a network at any frequency in the 
range 41-1000 Mc/s. A commercial instrument, designed for 
admittance measurement, is used with only slight modification 
for this application. The measurement of phase can be made to 
within about +3°, unless a large variation of amplitude is en- 
countered. G. D. Monteath, D. J. Whythe, and K. W. T. 
Hughes. Institution of Electrical Engineers, Proceedings, v. 107, 
pt. B, no. 32, Mar. 1960, p. 150-154. 


7969* Fundamental and Harmonic Distortion of Waves 
Frequency-Modulated With a Single Tone. Considers the 
distortion of single-tone frequency modulation by passive net- 
works whose amplitude and phase characteristics are non-linear 
with frequency. A new approximate formula were develoy 
by extension of earlier methods, and its use, supplemented by 
the quasi-stationary approximation and by direct Fourier 
analysis, permits evaluation of distortion levels over ranges of 
parameters previously excluded. R. G. Medhurst. Institution of 
Electrical Engineers, Proceedings, v. 107, pt. B, no. 32, Mar. 
1960, p. 155-164. 


7970* Post Office Valves for Deep-Water Submarine Tele- 
phone Repeaters. As the length of submarine telephone-cable 
systems is increased, new demands are placed on the amplifying 
valves used in the submerged repeaters. Based on the experience 
of earlier valves suitable for shallow-water repeaters, two new 
valves have been developed for deep-water submarine cables. 
M. F. Holmes and F. H. Reynolds. Institution of Electrical 
Engineers, Proceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 
165-171. 


7971* High-Power Transmitting Valves With Thoriated 
Filaments for Use in Broadcasting. A major change that has 
occurred in high-power transmitting valves during the last 
decade is the introduction of the thoriated W filament or 
cathode. Describes the technology of these cathodes and some of 
the valve characteristics resulting from the change-over from 
a pure W cathode. H. S. Walker, et al. Institution of Electrical 
Engineers, Proceedings, v. 107, pt. B, no. 32, Mar. 1960, p. 
172-180. 


7972* An Improvement to the Electron-Trajectory Tracer. 
To increase the accuracy of the trajectory tracer, improved 
methods of field determination on the resistance network were 
investigated. One of these—an interpolation system applicable to 
axially symmetric fields—is described. This system has been 
constructed, and some results obtained with it for trajectories 
through an electron lens are given. J. Vine and R. T. Taylor. 
Institution of Electrical Engineers, Proceedings, vy. 107, pt. B, 
no. 32, Mar. 1960, p. 181-184. 


7973* Improvements in the Precision Measurement of 
Capacitance. All measurements of capacitance and resistance 
at the N.P.L. depend utlimately upon the Campbell standard of 
mutual inductance and upon frequency. Hitherto capacitance 
has been obtained from mutual wwe and resistance using 
a Carey-Foster type of network. The precision obtained with 
this in the Astbury bridge has been considerably improved since 
it was constructed 20 years ago. G. H. Rayner and L. H. Ford. 
Institution of Electrical Engineers, Proceedings, vy. 107, pt. B, 
no. 32, Mar. 1960, p. 185-189. 


7974* Impedance/Frequency Characteristics of Glow-Dis- 
charge Reference Tubes. The impedance/frequency char- 
acteristics of some cold-cathode glow-discharge tubes over the 
frequency range 300c/s-5Mc/s have been obtained. The results 
are shown to agree with an extended form of a theory by van 
Geel. Impedance measurements indicate that there are several 
delayed effects in the glow discharge which affect the low- 
frequency impedance characteristics considerably. F. A. Ben- 
son and P, M. Chalmers. Institution of Electrical Engineers, 
Proceedings, vy. 107, pt. B, no. 32, Mar. 1960, p. 199-208. 
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7975* Discussion on ‘A Novel, High-Accuracy Circuit for 
the Measurement of Impedance in the A.F., R.F. and 
V.H.F. Ranges’. A discussion between Mr. W. H. Leslie and 
the author is cited in detail. D. Karo. Institution of Electrical 
— Proceedings, vy. 107, pt. B, no. 32, Mar. 1960, p. 


See also: 8265 (preparation of semiconductor-grade Si); 
8369 (junction diodes). 


ENGINEERING ECONOMICS 


7976 Profit Management Through Cost Control. Profits can 
and should be planned. If the plan is to be realized, manu- 
facturing costs must be custedied. R. B. Hill. Paper from 
“American Foundrymen’s Society, Transactions”, v. 67, 1959, 
p. 277-280. American Foundrymen’s Society, Des Plaines, 
Illinois. (TS200 Am35t Vis. ) 


7977 Aluminum Die Casting Metal Cost. Its Practical and 
Analytical Evaluation. Exacting control of metal cost and 
metal handling are the most important factors in the success of 
a competitive, modern die casting operation where performance, 
quality, profit-making motives, and competitive pressures must 

met on an optimum basis. George H. Found and John 
Lapin. Paper from “American Foundrymen’s Society, Trans- 
actions”, v. 67, 1959, p. 290-294. American Foundrymen’s So- 
ciety, Des Plaines, Illinois. (TS200 Am35t Vis. ) 


7978* Regional Cycles of Manufacturing Employment in 
the United States, 1914-1953. The study of regional business 
cycles in the U. S. has only recently been opened to the at- 
tention of economists. It has waited upon the preparation of data 
adequate for describing economic fluctuations within geographic 
sectors of the country. The results of this study suggest a rela- 
tion between economic growth and cyclical stability. George H. 
Borts. American Statistical Association, Journal, v. 55, no. 289, 
Mar. 1960, p. 151-211. 


7979* Pills, Prices and Politics. A careful study shows that 
the cost of drugs has risen less than the consumer price index. 
Jerome B. Cohen. Challenge, v. 8, no. 6, Mar. 1960, p. 22-27. 


7980* A New Power Elite? The trustees of the nation’s 
pension funds control more than $40 billion. Paul P. Harbrecht. 
Challenge, v. 8, no. 6, Mar. 1960, p. 55-60. 


7981* Fringes Are Not Frills. Accepted as a part of progress, 
fringe benefits now total 25% of payroll costs. Benson Soffer. 
Challenge, v. 8, no. 6, Mar. 1960, p. 61-65. 


7982* Sharing the Burden? Some European allies now 
= almost as much per capita for foreign aid as the U. S. 
oes. Henry G. Aubrey. Cha e, v. 8, no. 6, Mar. 1960, p. 
66-71. 


7983 Capital Cost Estimates for Process Industries. This 
two-part report is an attempt to collect and integrate established 
and newly developed estimating methods | rocedures, to 
make capital cost estimating more methodical an less depend- 
ent on individual judgment and experience. An aid to engineers 
who occasionally must make capital cost estimates for process 
plants but who cannot devote a great deal of time to the review 
and analysis of current estimating literature. John W. Hackney. 
Chemical Engineering, v. 67, Mar. 7, 1960, p. 113-130. 


7984 New Hope for Depreciation Reform. The government 
has indicated it might be willing to liberalize depreciation rules 
if capital gains taxes on sales of depreciated property were 
pote: Chemical Week, v. 86, no. 11, Mar. 12, 1960, p. 29-30. 


Capital Spending: Outlook Is Up. Businessmen plan 
a 14% rise in spending. That could push plant and equipment 
outlays this year above 1957’s record high. Engineering News- 
Record, v. 164, no. 11, Mar. 17, 1960, p. 21-22. 


7986* Fewer Controls, More Education. That's what the in- 
dustry needs, speakers report at Chamber of Commerce con- 
struction conference. Engineering News-Record, v. 164, no. 11, 
Mar. 17, 1960, p. 93. 


7985* 
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7987* How Smart Marketing Put United Into a New Field, 
By some standards, United Carbon Products Co. is a tiny com- 
pany. Yet is has developed and put into action a marketing 
program that would be worthy of any of the industrial giants, 
— G. Harkey. Industrial Marketing, v. 45, Apr. 1960, p. 


7988* How to Capture a Corner in the Latin American 
Market. Now, and not five years from now, is the time for U, §. 
industrial manufacturers to capitalize on Lation American's 
current press toward industrial expansion. Frank J. Thomas, 
Industrial Marketing, v. 45, Apr. 1960, p. 63-64. 


7989* Basic Duties of the Modern Sales Department. This 
article, 27th in the IM Encyclopedia of Marketing series, under- 
scores the significance of sales managers and salesmen broaden- 
ing their areas of interest and, therefore, performing manage- 
ment functions. Eugene J. Kelley and William Lazer. |n- 
dustrial Marketing, v. 45, Apr. 1960, p. 68 + 3 pages. 


7990* How to Pull an Industry Out of the Doldrums. The 
Gray Iron Founders’ Society reverses an industry-wide down- 
trend by selling its members on better marketing. Industrial 
Marketing, v. 45, Apr. 1960, p. 102 + 2 pages. 


7991 Business Education for Engineers. A study of uni- 
versity-college program in business administration. W. 6, 
Ireson. Mechanical Engineering, v. 82, Mar. 1960, p. 63-64, 


7992* Post-Audits Can Sharpen Your Buying-Eye. Post- 
audits show if the equipment really is paying off. More im- 
portant, they give valuable pointers for future equipment deci- 
sions. Thomas Severson. Metalworking, vy. 16, Mar. 1960, 
p. 8-9. 


7993* Sources of Commodity Prices. A revision of a similar 
title published in 1931, long out of print. Paul Wasserman, 
170 pp. 1959. Special Libraries Association, New York. 
(Z7164.P94 Sp3ls Ref.) 

7994 The Business Cycle. Some formal models of the cycle 
are discussed. R. C. O. Matthews. 300 pp. 1959. The University 
of Chicago Press, Chicago 37, Illinois. (HB3711 M43b) 


See also: 7610 (plant layout economics); 8101 (world pe- 
troleum report); 8129 (conventional power costs). 


FLUID MECHANICS 


. 7995 Ejector-Nozzle Flow and Thrust. An analysis for pre- 


dicting the secondary and primary flows and the thrust co- 
efficient of ejector nozzles. Attention is given to the diverging 
shroud ejector in which the throat of the secondary stream is 
formed at a small distance downstream of the primary nozzle 
exit. Experimental data on primary-secondary properties 
and thrust coefficients of a divergent-shroud ejector nozzle show 
good correlation with the theory. H. E. Weber. ASME, Trans- 
actions, Series D, Journal of Basic Engineering, vy. 82, no. 1, 
Mar. 1960, p. 120-130. 


7996 On the Three-Dimensional Turbulent Boundary 
Layer Generated by Secondary Flow. A mathematical model 
of the relationship between the cross-flow and main-flow com- 
ponents of the velocity vectors of the — is established. By 
utilization of the pave some of the relationship required to 
carry out a boundary-layer problem solution by the use of 
momentum-integral equations are developed. J. P. Johnston. 
ASME, Transactions, Series D, Journal of Basic Engineering, 
v. 82, no. 1, Mar. 1960, p. 233-248. 


7997* New Experiments With Standard Orifices. Dis- 
charge coefficient depends on the shape of the velocity profile 
in the up-stream flow; experiments were carried out with water 
in a test rig with diameters of 100 and 150 mm, with diffusors 
and with a narrowing cone installed ahead of the orifice. Results 
are not sufficient for deriving quantitative relationships. (/9 
German.) Neue Versuche mit Normblenden. Fr. Herning 

H. Bellenberg. Brennstoff-Warme-Kraft, vy. 12, Mar. 1960, 
89-96. 
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7998* On the Expansion Number When Measuring Dis- 
charge With Standard Orifices. Three new empirical equations 
for any chosen adiabatic exponents are compared with the 
empirical equation used in American discharge measurement 
standards for the expansion number of orifices. (In German. ) 
Uber die Expansionszah] bei der Durchflussmessung mit Norm- 
blenden. Guy Thibessard. Brennstoff-Wdrme-Kraft, vy. 12, Mar. 
1960, p. 97-101. 


7999 Heat Transfer in Bubble-Columns. III. Measure- 
ments on Suspensions Through Which a Current of Gas Is 
Flowing. Heat transfer has been measured in bubble columns 
in which a fine solid is suspended. An addition of quartz sand 
to a bubble column increased the heat transfer. Increase in the 
particle diameter also increases the heat transfer within the 
measured range. (In German.) Wiirmeiibergang in Blasensiiulen. 
Messungen an gasdurchstrémten Suspensionen. H. Kélbel, 
Erhard Borchers, and Johannes Martins. Chemie-Ingenieur- 
Technik, v. 32, Feb. 1960, p. 84-88. 


$000 Fluid Dynamies. Gives an account of the fundamental 
principles of fluid motion. Emphasizes the distinction between 
real fluids and the mathematical models. Introduces various 
aspects of compressible flow such as the linearized theory, shock 
waves and Prandt!-Meyer expansions. D. E. Rutherford, 226 
pp. 1959. Interscience Publishers, New York. (QA911 R93f) 


8001 Fluid Dynamics. Equations of motion and _ stability, 
turbulence, vortex flow and rotation, jets and wakes, flow near 
solid surfaces, multiphase and free-boundary flow, gas dynamics, 
gas wave dynamics, dynamics of reactive fluids, and dynamics 
of conducting fluids are discussed. C. A. Sleicher, Jr., R. A. 
Stern, L. E. Scriven, and A, K. Oppenheim. Industrial and 
Engineering Chemistry, v. 52, Apr. 1960, p. 347-358. 


8002 Quarter-Circle Orifices. Quarter-circle orifices in dif- 
ferential-pressure primary-flow devices can used for meas- 
uring liquid flow rates at Reynolds numbers smaller than 
100,000. J. A. Landstra. Institution of Chemical Engineers 
Transactions, v. 38, no. 1, 1960, p. 26-32. 


8003 Some Experiments on the Dynamics of Liquid 
Films. Experiments and theory are described concerning the 
rupture of soap films and the continuous formation, by im- 
pinging jets, of quasi-stationary liquid sheets. W. E. Ranz. 
Journal of Applied Physics, v. 30, Dec. 1959, p. 1950-1955. 


8004 “Improved” Free-Volume Theory of Liquids. IH. 
Kirkwood nonlinear integral equation for determining the 
optimum free volume of a liquid is integrated by an iterative 
rocedure with the approximation that the cell distribution 
nection is spherically symmetrical. John S. Dahler and 
Joseph O. Hirschfelder. Journal of Chemical Physics, v. 32, 
Feb. 1960, p. 330-349. 


8005* Significant Structures in Liquids. III. Partition 
Function for Fused Salts. IV. Liquid Chlorine. Simplified 
aie function for liquid chlorine developed through the 

oles-in-solid” model in accordance with the theory of sig- 
nificant structures. Function is made to fit only at the melting 
point and gives excellent agreement with observed data for 
vapor pressures, molar volumes, and C, from the melting point 
to the boiling point, over a 67-degree range. III. Charles M. 


Carlson, Henry Eyring, and Taikyue Ree. IV. Tom R. 
Thomson, Henry Eyring, and Taikyue Ree. National 
aren of Sciences, Proceedings, v. 46, Mar. 1960, p. 
333-343. 


8006 Liquid Helium-3. The Low-Temperature Properties 
of the Rare Isotope Provide a Basis for a New Theory of 
Liquids. In the development of the theory of liquid He* as a 
Fermi liquid, one of the most important early experimental 
landmarks was the elegant measurement by Fairbank and his 
co-workers on the nuclear paramagnetic susceptibility. In mak- 
ing their observations of the susceptibility they used nuclear 
magnetic resonance techniques. Many diagrams are cited. J. G. 
Daunt. Science, v. 131, Feb. 26, 1960, p. 579-585. 


8007 Calibration and Testing of 2- and 3'%-in. Magnetic 
meters for High-Temperature NaK Service. High-tem- 
rature calibration tests were made involving 12 magnetic 
owmeters of 2-in. sched-40 pipe size and 12 magnetic flow- 
meters of 3%-in. sched-40 pipe size with NaK as the flow 
medium. The results of the calibration are tabulated and 
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discussed. R. G. Affel, G. H. Burger, and C. L. Pearce. U. S. 
Atomic Energy Commission, ORNL-2798, Mar. 4, 1960, 73 pp. 
( UF767 Contin. ) 


8008* Application of the Plate Equilibration (Wilhelmy) 
Method for Studying the Surface Tension of Solutions of 
Semi-Colloidal Substances During Slow Edquilibration. 
Aerosol OT and two specimens of saponin have been studied, 
(In Russian.) Primenenie metoda uravnoveshivaniia plastinki 
dlia issledovaniia poverkhnostnogo natiazheniia rastvorov polu- 
kolloidnykh veshchestv pri medlennom ustanovlenii ravnovesiia. 
K. V. Zotova and A. A. Trapesnikov. Zhurnal Fizicheskoi 
Khimii, v. 34, no. 1, Jan. 1960, p. 200-208. 


See also: 7546 (flow patterns under agitation). 


FOOD TECHNOLOGY 


8009* The Physiologic and Hygienic Aspects of the Ab- 
sorption of Inorganic Fluorides. A symposium of reports and 
summaries of the more recent experimental investigations on the 
subject. A.M.A. Archives of Industrial Health, y. 21, no. 4, 
Apr. 1960, p. 303-352. 


8010* Some Effects of Sugars on the Breakdown of 
Pelargonidin-3-Glucoside in Model Systems at 90°C. The 
rate of pigment degradation was greatest in the presence of 
glucuronic acid and the ketose, fructose. Sorbitol, a sugar 
alcohol and gluconic acid gave the slowest rates of pigment 
degradation. The rate of pigment breakdown in the presence 
of sugars seemed to be associated with the rate at ich the 
sugar degenerated to furfural type compounds. If the reactions 
were carried out in the presence of N rather than air a marked 
decrease in the rate of pigment degradation was observed. Ian 
J. Tinsley and A. H. Bockian. Food Research, v. 25, no. 2, 
Mar.-Apr. 1960, p. 161-173. 


8011* Oxidation of Fat in Model Systems Related to De- 
hydrated Foods. Dehydrated fatty emulsions with an inert 
matrix of carboxymethyl! cellulose were used to evaluate the 
role of proteins, phospholipids and of iron compounds in lipid 
oxidations under accelerated storage conditions at elevated tem- 
peratures. Phospholipids in concentrations of 0.5 to 5.0% of dry 
weight of fat protected against oxidation. Protein-containing fat 
emulsions were more stable than those with oil only and in com- 
bination with phospholipids protection was even greater. The 
catalytic effect of hemoglobin on acceleration of the rate of 
oxidative reaction resulted in spontaneous combustion within 
minutes in the dried emulsions stored at 85 C. S. J. Bishov, 
A. S. Henick, and R. B. Koch. Food Research, vy. 25, no. 2, 
Mar.-Apr. 1960, p. 174-182. 


8012* The Stability of Ascorbic Acid in Frozen and 
Bottled Acerola Juice Alone and Combined With Other 
Fruit Juices. Unsweetened acerola juice was used to enhance 
or fortify three tropical fruit juices—pineapple, passion fruit, and 
guava—which were the frozen or bottled. After storage for eight 
months all frozen juices retained similar proportions of ascorbic 
acid, 82 to 92%. All bottled juices retained consistently less 
ascorbic acid, approximately 60 to 70%. Katherine O. Fitting 
and Carey D. Miller. Food Research, vy. 25, no. 2, Mar.-Apr. 
1960, p. 203-210. 


8013* The Effect of Heat and Irradiation on the Micro- 
flora of Canned Hams. The combination of moderate levels of 
heat and irradiation did not appear to have any particular ad- 
vantage over present methods of heat processing followed by 
refrigerated storage. Suzanne Dewees Drake, James B. Evans, 
and C. F. Niven, Jr. Food Research, v. 25, no. 2, Mar.-Apr. 
1960, p. 270-278. 


8014* Improvement of Protein Value for Human Nutrition 
With Special Reference to Supplementation With Lysine. 
Lysine is the limiting amino acid of a number of important 
foods and in many individual diets. Lysine is indispensable be- 
cause the body cannot make it at all. A significant amount of the 
lysine in foods is nutritionally unavailable. Lysine is lost in 
food processing and refining, being readily destroyed or in- 
activated by cooking. Lysine supplementation of appropriate 


foods is proposed as a step toward optimal nutrition. C. L. 
Ww . Food Technology, v. 14, Apr. 1960, p. 4 + 7 pages. 


8015* A Method for the Rapid Tenderization of Beef 
Carcasses. Significant tenderization can be achieved in beef by 
holding the carcasses at 110 F for 24 hours after slaughter. A 
broad spectrum antibiotic was used to restrict bacterial growth. 
G. D. Wilson, et al. Food Technology, v. 14, Apr. 1960, p. 
186 + 3 pages. 


8016* Chemical Pathology of Acute Amino Acid De- 
ficiencies. III. Morphologic and Biochemical Changes in 
Young Rats Fed Valine- or Lysine-Devoid Diets. Rats force- 
fed a purified diet devoid in valine were found to develop a 
periportal fatty liver, excess hepatic glycogen, and atrophy of the 
pancreas, parotid, thymus and spleen within six days after be- 
ginning the diets. Rats force-fed the lysine-devoid diet showed 
similar but less striking changes. It was found that the animals 
force-fed the valine- or lysine-devoid diet showed no change of 
protein content in the liver but a marked decrease of protein 
content in the right gastrocnemius muscle in comparison with 
animals given the complete diet. Herschel Sidransky and 
Tsuneo Baba. Journal of Nutrition, v. 70, no. 4, Apr. 1960, 
p. 463-471. 


8017* Effects of Cholesterol and Other Substances on 
Essential Fatty Acid Deficiencies. Cholesterol, cholic acid and 
bile salts, with or without certain vitamins, have recently been 
added to a number of experimental diets, especially in the 
study of atherosclerosis. Cholesterol and sodium glycocholate 
accelerated EF A-deficiency symptoms using diets containing 3% 
of saturated fat; this effect was not observed on fat-free diets. 
Both substances retarded growth. Cholic acid did not accelerate 
EFA-deficiency symptoms, but retarded growth and body-fat 
deposition and produced diarrhea. The diarrhea was alleviated 
by increased supplements of a rice bran concentrate but growth 
was not och | Growth was improved by dietary cholesterol 
and fat. David Gambal and F. W. Quackenbush. Journal of 
Nutrition, v. 70, no. 4, Apr. 1960, p. 497-501. 


8018* Dental Caries and Growth in Rats Fed Whoie-Milk 
Powders With Increasing Lysine Deterioration. No relation 
between dental caries and deterioration of lysine was demon- 
strated. Growth, however, declined progressively with in- 
creasing deterioration of lysine. H. D. Cremer, H. J. Kinkel, 
and J. Mauron. Journal of Nutrition, v. 70, no. 4, Apr. 1960, 
p. 533-536. 


FUELS AND COMBUSTION 


8019 Detonation Characteristics of Hydrogen-Oxygen Mix- 
tures. Detonation velocities were measured in mixtures of H 
and O containing 25 to 75 mole % H at initial temperatures from 
160 to 580 K and initial pressures from % to 2 atm. Morton P. 
Moyle, Richard B. Morrison, and Stuart W. Churchill. 
A.LCh.E. Journal, v. 6, no. 1, Mar. 1960, p. 92-96. 


8020* On the Low-Speed Detonation of Liquid Explosives. 
Slow s detonation was studied in nitroglycerin. The evalua- 
tion of the temperature transformation during pressures accord- 
ing to the Clapeyron-Clausius equation or by analogy with the 
experimental data of Bridgeman for high molecular organic 
compounds gave a temperature between 450 and 600 C for the 
zone of crystallization produced behind the front impact wave. 
(In Russian.) O detonatsii zhidkikh vzryvchatykh veshchestv s 
malo! skorost’iu. L. G. Bolkhovitinov. Akademiia Nauk SSSR, 
Doklady, v. 130, no. 5, Feb. 1960, p. 1044-1046. 


8021* Abnormal Combustion. The adoption of high com- 

ression ratios in American automobile practice has brought to 
light certain engine noise phenomena. Data on this subject have 
been presented at meetings. These data are examined in relation 
to the well known problem of combustion knock. E. M. Good- 
ger. Automobile Engineer, v. 50, Mar. 1960, p. 94-97. 


8022 Carbonization Research. Describes the procedure of 
carbonization research, facilities, a movable-wall oven, and 
other equipment. E. J. Hodder. Blast Furnace and Steel Plant, 
v. 48, Mar. 1960, p. 267 + 4 pages. 
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8023* Flow Processes in Turbulent Burners With Con. 
trollable Whirl and With Free Jets Symmetrical to the 
Rotational Axis. Design of a turbulent symmetrical flow burner 
where the turbulence of the primary air can be modified 
through the axial movement within a conical ring containing a 
row of stationary blades. (In German.) Strémungsvorgiinge jn 
Drallbrennern mit regelbarem Drall und bei rotationssym- 
metrischen Freistrahlen. Hansjiirgen Ullrich. Brennstof.- 
Wdarme-Kraft, vy. 12, Mar. 1960, p. 114-117. 


8024* Testing of Rhenium Containing Catalysts for 
Medium and High Pressure Hydrogenation of Brown Coal 
Tar Processing Products. For cracking refined brown coal tar 
medium oils within high pressure range, highly active contacts 
were developed, which contain Re in metallic or sulphidic form 
in concentration from 1 to 10 g Re/1 contact, on a fuller’s earth 
6108 or NZ Nobel activated by HF. Combined with MoO,, Re 
can be applied also. The high octane number of 73 for the fuel js 
remarkable. (In German.) Auspriifung rheniumhaltiger Kataly- 
satoren fiir die Mittel- und Hochdruckhydrierung von Braun- 
kohlenteerverarbeitungsprodukten. Heinz Luder and Kurt 
Drescher. Chemische Technik, v. 12, no. 1, Jan. 1960, p. 16-22. 


8025* The Effects of Certain Additives on Two-Stage Cool 
Flames Stabilized in a Flat-Flame Burner. Observations were 
made of the effects of nine anti- and pro-knock compounds 
added to the central portion of a rich, two-stage, diethyl ether- 
air cool flame. Photographs illustrate the additive action in 
terms of retardation or acceleration of the separate reaction 
stages. W. G. Agnew. Combustion and Flame, vy. 4, no. 1, Mar. 
1960, p. 29-44. 


8026* Surface: A Common Problem of Research and En- 
gineering in Fuel Technology. The surface: volume ratio of 
combustion spaces, surface and reaction rate, the evaluation of 
fuel surface, surface and flow, examples of surface-intensive 
processes are discussed. Diagrams, sketches, and cross sections 
are presented. P. O. Rosin. Institute of Fuel, Journal, y. 33, 
Feb. 1960, p. 50-63 + 5 plates. 


8027* The Effect of Fines Content, Moisture and Added 
Oil on the Handling of Small Coal. With al! coals the time 
to empty the cone increases to a maximum as the moisture 
content increases, and then decreases. The bulk density de- 
creases to a minimum and then increases as the moisture content 
increases. Decrease in fines content decreases the time to empty 
at all moisture contents. D. A. Hall and J. O. Cutress. In- 
stitute of Fuel, Journal, v. 33, Feb. 1960, p. 63-72. 


8028* Pipeline Transportation of Concentrates. Erection 
of a system for pumping 1800 tpd of concentrates 7% miles is 
the result of elaborate test work to determine correct pipe size, 
pumping station spacing, and power requirements. D. A. Fraser. 
Mining Congress Journal, v. 46, Mar. 1960, p. 44-48. 


8029* Coal Research. II. Reviews the work of research 
centers outside of the United States. John Mitchell and John 
C. Quinn. Mining Congress Journal, vy. 46, Mar. 1960, p. 72-78. 


8030 Make Town-Gas From Refinery Off-Gas. Local re- 
quirements for heating gas in England are being met by reform- 
ing gases from nearby refineries. Michael Swiss. Petroleum Re- 
finer, v. 39, Mar. 1960, p. 159-160. 


8031* Better Fuels for Jets. Of a great variety of petroleum- 
base fuels, from the paraffinic hydrocarbons to complex cyclic 
compounds currently being evaluated, none has been found 
that has all the requirements. Petroleum Week, vy. 10, no. 13, 
Apr. 1, 1960, p. 26-27. 


8032 Statistical Study of Accelerating Flames. Study of 
velocity fluctuations observed by means of ionization probes 
the development of detonation reveals their 
as indicators of physical characteristics of the flame. R 
Stein, A. J. Laderman, and A, K. Oppenheim. Physics of 
Fluids, v. 3, no. 1, Jan.-Feb. 1960, p. 113-120. 


8033 Motor Octane Lag Sires Part-Throttle Knock. H. A. 
Toulmin and D. L. Lenane. SAE Journal, y. 68, Mar. 1960, p. 
42-44. 


8034* Statistical Estimation of the Gasoline Octane Num- 
ber Requirement of New Model Automobiles. Claude 5. 
Brinegar and Ronald R. Miller. Technometrics, vy. 2, np. 1, 
Feb. 1960, p. 5-18. 
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9035" A Separate and Combined Combustion of Poor 
Coal and Oil Gas in Uniflow Boiler Furnaces. Correct com- 
bustion permits a dependable and economical burning of the 
mixture of poor coal in the type of furnace considered com- 
prising a system for liquid slag removal. The more gas in the 
mixture, the higher the efficiency of the boiler. Chink coal- 
pulverizing burners distributed on the side walls of the furnace 
in combination with the liquid slag removal system permits a 
satisfactory burning of poor coal with 4 to 7% fuel content. (In 
Russian.) Razdel’noe i sovmestnoe szhiganie toshchego uglia i 
poputnogo neftianogo gaza v topke priamotochnogo kotla. L. M. 
Kapel’son.T eploenergetika, v. 7, no. 2, Feb. 1960, p. 47-50. 


* The Physical Chemistry of Concentrated Ozone. 
Vill. On the Thermal Propagation of Flame in Gaseous 
Mixtures of Ozone. Heat from the already burned gas layers 
is partially consumed in heating subsequent layers and partially 
lost as the result of thermal conductivity. (In Russian.) Fiziko- 
khimiia kontsentrirovannogo ozona. VIII. O teplovom raspro- 
stranenii plameni v gazovykh smesiakh ozona. V. V. lastrebov. 


Zhurnal Fizicheskoi Khimii, v. 34, no. 1, Jan. 1960, p. 46-50. 


8037* Pressure Dependence of the Burning Rate of Black 
Powder. The assumption was made that burning takes place 
with dispersion as was observed by Pokhil during the burning 
of smokeless powder, i.e., that the process takes place with the 
formation of the gases evolved during decomposition of the 
saltpeter by a gas-carbon mixture and the burning in the latter 
by the C particles. (In Russian.) O zavisimosti ot davleniia 
skorosti goreniia chernogo porokha. O. I. Leipunskii. Zhurnal 
Fizicheskoi Khimii, v. 34, no. 1, Jan. 1960, p. 177-181. 


See also: 7604 (fuel oil, low sulfur); 7624 (oil shale gas- 
combustion retort); 8048 (methane drainage). 


GEOLOGY, GEOPHYSICS, MINERALOGY, 
AND MINING ENGINEERING 


8038* Manganese Concretions in the Sediments of the 
North-Eastern Part of the Pacific. (/n Russian.) Margantsovye 
konkretsii v osadkakh severo-vostochnot chasti tikhogo okeana. 
N. S. Skorniakova. Akademiia Nauk SSSR, Doklady, vy. 130, 
no. 3, Jan. 1960, p. 653-656. 


8039" An Experimental Check of a Hypothesis on the 
Nature of Magnetic Declination. Telluric currents in the 
ocean form a third of the latitudinal constituent intensity of the 
earth magnetic field. The insufficient two thirds form a part of 
the ionosphere currents connected also with the distribution of 
the oceans and continents on the earth. (In Russian.) Eksperi- 
mental’naia proverka gipotezy o prirode magnitnogo skloneniia. 
V. V. Shuleikin. Akademiia Nauk SSSR, Doklady, v. 130, no. 
5, Feb. 1960, p. 1015-1018. 


8040* Evidence on History of Sea Water From Chemistry 
of Deeper Subsurface Waters of Ancient Basins. Keith E. 
Chave. American Association of Petroleum Geologists, Bulletin, 
v. 44, Mar. 1960, p. 357-370. 


8041* A Very High Pressure-High Temperature Research 
Apparatus and the Synthesis of Diamond. Gives a descrip- 
tion of a research apparatus capable of reproducible sustained 
near-hydrostatic pressures to at least 100,000 atmospheres con- 
current with temperatures exceeding 3000 C. An experimental 
example, namely, the synthesis of diamond, also is included. 
A, A. Giardini, 1. E. Tydings, and S. B. Levin. American 
Mineralogist, v. 45, nos. 1-2, Jan.-Feb. 1960, p. 217-221. 


8042* Application of Rotary Drilling to Water Wells. 
William A. McEtthiney. American Water Works Association, 
Journal, vy. 52, Mar. 1960, p. 351-355. 


8043* Health Hazards From Fission Products and Fallout. 
Il. Gamma Radiation From Nuclear Weapons Fallout (1). 
Methods of estimating gamma radiation from fallout and other 
fission product mixtures. Rolf Bjérnerstedt, Arkiv fér Fysik, 
v. 16, no. 4, 1960, p. 293-313. 
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8044 Billion Light Years Into Space. Range, precision, and 
versatility of the National Radio Astronomy Observatory’s radio 
telescope broadens space exploration. Astronautics, v. 5, Mar. 
1960, p. 33 + 1 page. 


8045 San Francisco Earthquakes of March 1957. California 
Division of Mines, Special Report 57, 1959, 127 pp. (TN2I1 
C12.5s Vis. ) 


8046* Precipitation Physics Research in Eastern Canada. 
An extensive program of weather research, the purpose of which 
is to obtain a better understanding of the physics of precipita- 
tion. A. D. Wood. Canadian Aeronautical Journal, vy. 6, no. 3, 
Mar. 1960, p. 95-97. 


8047" The Origins of the Massive Sulphides. W. James 
Bichan, Canadian Mining Journal, v. 81, Mar. 1960, p. 73-78. 


8048* Methane Drainage in the Afan Valley. I. Recent 
CH, drainage installations in South Wales, with special reference 
to the paper by Hird, Wright and Thomas are described, A. R. 
Myhill. Coke and Gas, v. 22, Feb. 1960, p. 62-66. 


8049* How the Copperbelt Orebodies Were Formed. The 
formation of orebodies is discussed in detail and illustrated on 
maps, sketches, and photos. W. G. Garlick. Copper, no. 8, 
Spring 1960, p. 12-18. 


8050* Mud Solids—Their Relation to Drilling Mud 
Economy. Nash O. Campise. Drilling, y. 21, Mar. 1960, p. 
64-69. 


8051* Rejuvenation of Pitchblende in Hercynian Ore 
Deposits. In a majority of instances, geochronological studies 
on pitchblende samples from the Hercynian granites of Western 
Europe reveal an age much younger than that of the granite 
plutons. This youthfulness is attributed to rejuvenation of an 
initial mineralization emplaced in Hercynian times. C. F. 
Davidson. Economic Geology, v. 55, no. 2, Mar.-Apr. 1960, p. 
383-386. 


8052* Application and Operation of D-C Drilling Rigs. 
The application of electric equipment to drilling rig drives can 

made more economical if closer consideration to the engine 
load, and electric equipment is given. The generator should 
provide as close a match as possible with the engine, in order 
to transmit maximum horsepower at highest efficiency. E. E. 
Hogwood, Jr. Electrical Engineering, vy. 79, Mar. 1960, p. 
218-229. 


8053 Action in a Rod Mill. Plant scale tests; rod size distri- 
bution; calculation of rod size; rod action. Fred C. Bond. En- 
gineering and Mining Journal, v. 161, Mar. 1960, p. 82-85. 


8054* On the Chemical Composition of Tetragonal Ti- 
tanium-Tantalum-Niobates. Compounds of a structural type 
of fergusonite are distinguished by a rather constant chemical 
composition and belong to rare-earth tantalum-niobates with a 
common formula ABO,. In fergusonites of various genetic types 
of deposits the composition of rare earths varies. These minerals 
strongly differ from most of the other titanium-tantalum-niobates 
owing to the primary concentrations of Y and rare earths of the 
yttric group. (In Russian.) O khimicheskom sostave tetragonal’- 
nykh_titano-tantalo-niobatov. A. I. Ginzburg, S. A. Gor- 
sherskaia, E. A. Erofeev, and G. A. Sidorenko. Geokhimiia, 
1960, no. 1, p. 11-30. 


8055* Karst Type of Porosity of Productive Carbonate 
Deposits. In so far as the karst occurrences are coordinated 
with the periods of the subsequent interruptions in the sediment 
accumulation, the presence - such occurrences in the strata of 
carbonate deposits is an important sign of the possibility of 
industrial accumulations of naphtha and oil in these deposits. 
(In Russian.) O karstovom tipe poristosti produktivnykh kar- 
bonatnykh otlozhenil. V. N. Daknow and E. M. Galimov. 
Geologiia Nefti i Gaza, v. 4, no. 2, Feb. 1960, p. 28-31. 


8056* Mineralogy of Siberian Kimberlites. Siberian kim- 
berlite minerals are classified according to their occurrence ; 
origin as kimberlite minerals, xenolithic minerals, and. secondary 
minerals .G. I, Smirnov. International Geology Review, v. 1, 
Dec. 1959, p. 21-39. 
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8057* Geochemistry of Rare Earth Elements. Elements 
La through Lu including Y are more common in nature than are 
many of the industrially i rtant nonferrous metals. Further 
study of the rare earths will aid geochemical prospecting, de- 
termination of mineralization processes, and clarification of 
geologic processes, as well as augmentation of alloy-metal 
reserves and product differentiation. V. I. Gerasimovsky. In- 
ternational Geology Review, v. 1, Dec. 1959, p. 72-79. 


8058 Introduction to Theoretical Meteorology. The equa- 
tion of state, the principles of thermodynamics, thermodynamics 
of water vapor and moist air, thermodynamic diagrams, hydro- 
static equilibrium, stability and convection, the fundamental 
physics of radiation, solar and terrestrial radiation, applications 
to radiation in the earth-atmosphere system, the equations of 
motion on a rotating earth, horizontal motion under balanced 
forces and other problems are discussed. Seymour L. Hess. 
362 pp. 1959. Henry Holt and Co., New York. (QC880 H46i) 


8059* Effect of the Atmosphere on the Antenna Diagram 
and on the Intensity of Radioemission Received From Cos- 
mic Sources. Describes attenuation of the radio emission from 
cosmic sources, caused by the wave refraction in the atmosphere. 
This attenuation increases with the increase of the zenith angle 
of the source and is determined by the change of its visible 
angular dimensions in the atmosphere considered as an optical 
system. (In Russian.) Vliianie atmosfery na diagrammy antenny 
i intensivnost’-priema radioizlucheniia kosmicheskikh istochni- 
kov. V. S. Troitskii. Isvestiia Vysshikh Uchebnykh Zavedenii, 
Radiofizika, v. 11, no. 5, 1959, p. 683-690. 


8060* Tectonic Fracturing of Upper Permian Rocks of 
the Perm-Sarapul’sk Area of the Kama Region. Fracturing 
is a regular process which developed in time and still continues. 
The fractures in the rocks seem to be a valuable source of in- 
formation on the history of the tectonic development of the 
earth crust and reconstruction of its structure. (In Rus- 
sian.) Tektonicheskaia treshchinovatost’ verkhnepermskikh porod 
prikam’ia. N. I. Chernyshev. Izvestiia 
Vysshikh Uchebnykh Zavedenii, Geologiia i Razvedka, v. 2, no. 
12, Dec. 1959, p. 78-83. 


8061* The Orogenetic Significance of a Soft Layer at 140 
KM. Depth. Gutenberg has shown that certain features in the 
travel time curves of seismic phases can be explained as the 
result of the presence of a velocity minimum for the wave 
propagation at a certain depth. He also advanced the hypothesis 
that this low-velocity zone is a “decoupling” zone between the 
material above it and that below it. A. E. Scheidegger. Journal 
of Geology, v. 68, no. 2, Mar. 1960, p. 177-181. 


8062* Distribution of Trapped Radiation in the Geomag- 
netic Field. The altitude dependence (360 to 2090 km) of the 
intensity of geomagnetically trapped radiation as measured with 
Explorer I (satellite 1958a) is given for a number of geographic 
locations. Sekiko Yoshida, George H. Ludwig, and James A. 
Van Allen. Journal of Geophysical Research, v. 65, no. 3, Mar. 
1960, p. 807-813. 


8063* Magnetic Storm Effects on the F Region of the 
lonosphere. Preliminary results of the true-height analysis 
carried out for the F region of the ionosphere for Washington, 
D. C., during individual severe SC-type magnetic storms. Y. V. 
Somayajulu. Journal of Geophysical Research, v. 65, no. 3, 
Mar. 1960, p. 893-895. 


8064* A Hydrodynamic Theory of Turbidity Currents. A 
theory of steady-state turbidity currents along sloping and 
horizontal ocean or lake bottoms is developed on the basis of 
hydrodynamic boundary-layer assumptions. John E, Plapp and 
James P. Mitchell. Journal of Geophysical Research, vy. 65, 
no. 3, Mar. 1960, p. 983-992. 


8065* An Improved Water-in-Oil Emulsion Mud. Invert- 
emulsion muds are satisfactory for use in wells with tempera- 
tures up to 300 F and with pressures requiring densities up to 
18 lb/gal. The emulsifier used in the preparation of these muds 
is the mixed salts of fatty acids. GC. W. Brandt, D. J. Weintritt, 
and G. R. Gray. Journal of Petroleum Technology, v. 12, Mar. 
1960, p. 14-17. 


8066* Performance of Seeligson Zone 20-B Enriched Gas- 
Drive Project. E. G. Baugh. Journal of Petroleum Technology, 
v. 12, Mar. 1960, p. 29-33. 
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8067* Controlled Particle Movement in Count 

Flow Heating. Two types of flow were developed—mass flow jn 
which the individual particles fell almost vertically, and core 
flow in which the particles fell at different rates and directions 
mostly apse Harry K. Savage. Mines Magazine, y, 59 
Mar. 1960, p. 22-26. ; 


8068 Origin of Tektites. Tektites have been heated up to 
1200 C. The question of the origin of australites (tektites) jg 
unsolved, but it is strongly in favor of an extraterrestrial source. 
George Baker. Nature, v. 185, Jan. 30, 1960, p. 291-294. 


8069 Tektites and the Earth. A study of tektites has com. 
menced, and the hypothesis that tektites are produced by 
lightning acting on sandy sediments is being Psat me Gerald 
S. Hawkins. Nature, v. 185, Jan. 30, 1960, p. 300-301. 


8070 Observations of Ionization Induced by Artificial 
Earth Satellites. Considerations and observations concerning 
ionization are discussed and two diagrams are cited. John D, 
Kraus, Robert C. Higgy, Donald J. Scheer, and W. Reed 
Crone. Nature, v. 185, Feb. 20, 1960, p. 520-521. 


8071* Prospecting for Ore by the Magnetic Method, 
Describes how anomalies are plotted to give a “magnetic map” 
from which the depth and size of an ore deposit below ground 
can be estimated. D. S. Parasnis. New Scientist, v. 7, Jan. 28, 
1960, p. 215-217. 


8072* Areas High-Altitude Meteorological Rocketsonde 
System. The Arcas sounding rocket was developed for the 
stratospheric —— and high-altitude research scientist 
as a low-cost integrated system to obtain routine temperature, 

ressure, and wind measurements, and to conduct experiments 

tween 80,000 and 250,000 feet. John A. Brown. New York 
Academy of Sciences, Transactions, v. 22, no. 4, Feb. 1960, 
p. 275-283. 


8073 What Weight and Speed Produce the Lowest Drill- 
ing Costs? Those working with optimum drilling methods 
emphasize that calculated weights and speeds are no substitute 
for other good drilling practice. Advantages of optimum meth- 
ods can be canceled out if hydraulics are poor or an over 
high mud weight is used. Ed McGhee. Oil and Gas Jou 

v. 58, no. 10, Mar. 7, 1960, p. 84-87. 


8074 Uranium Find Heralds Texas Wildeat Action. Ura- 
nium was discovered near Tordilla Hill in western Karnes 
County, Texas, in 1944 in tuffaceous rocks of Jackson-Eocene 
age. Because of the rarity of this occurrence of U, and because 
the region held promise of becoming a major U-producing area, 
the U. S. Geo. Sur. initiated a program of intensive study of the 
geologic relations of the deposits. In 1956, the new Fashing- 
Edwards gas field was discovered a few miles to the southwest. 
D. Hoye Eargle. Oil and Gas Journal, vy. 58, no. 10, Mar. 7, 
1960, p. 148 + 4 pages. 


8075 Chemical Inhibitors Combat Paraffin Deposition. 
Field tests using new paraffin inhibitors show that deposition 
can be eliminated, or effectively retarded in wells treated with 
the chemical. Downhole equipment must be clean for effective 
application. C. F. Parks. Oil and Gas Journal, v. 58, no. 14, 
Apr. 4, 1960, p. 97-99. 


8076 Overvoltage Research and Geophysical Applications. 
Historical summary of overvoltage developments, a theory for 
induced polarization effects, a phenomenological theory of over- 
voltage i metallic particles, the variable-frequency method, 
laboratory investigation of overvoltage. James R. Wait. editor. 
158 pp. 1959. Pergamon Press, New York. (TN269 W150) 


8077 Mineral Collecting in Pennsylvania. Davis M. Lap- 
ham and Alan R. Geyer. Pennsylvania, Topographic and 
Geologic Survey, Bulletin G-33, 1959, 74 pp. (QE157 P38.7bg 
Vis. ) 

8078 Rebirth of a Deep Well. If production is found in the 
No. 1 Miller-Long Unit, it is anticipated that it will be gas- 
condensate at this deep test. Lowell A. 
Murphy. Petroleum Engineer, v. 32, Mar. 1960, p. 31-33. 


8079 How to Combat Swelling Clays. The most important 
factor to consider in the association is that the clays in the 
reservoir react to environmental changes with respect to water 
and its dissolved ionic content. Either the clay minerals or the 


? 
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water used in drilling muds may filter into pore channels 
- po cause plugging of pore spaces. John E. Moore. 
Petroleum Engineer, v. 32, Mar. 1960, p. B-78 + 8 pages. 


3080 Petroleum Geology. The profession of petroleum 
geology, drilling, completing, and producing oil and gas wells, 
exploration, subsurface and production geology, origin and 
evolution of oil and gas, reservoir rocks, fluids, seals, migration 
of oil and gas, traps and regional aspects of accumulation are 
discussed. Kenneth K. Landes. 2nd Ed. 443 pp. 1959. John 
Wiley & Sons, New York. (TN870 L23p2) 


8081* Basic Changes Needed for Turbodrills. Recom- 
mends several possibilities as the best for turbo- 
drilling, assuming diamond bit and turboc ill modifications that 
eliminate premature bit failures. Petroleum Week, v. 10, no. 9, 
Mar. 4, 1960, p. 34 + 2 pages. 


8082* Model May Help Sinclair Find More Oil. Studies of 
how formation waters affect the movement and collection of 
oil and gas may enable Sinclair to predict the producibility of a 
given reservoir. Petroleum Week, v. 10, no. 12, Mar. 25, 1960, 
p. 22 + 1 page. 


8083 On Turbulent Heat Exchange in the Air Near the 
Ground. A method for measuring the turbulent exchange co- 
efficient, k, in air is described. The method uses the propaga- 
tion of a heat impulse. Such impulses occur when a period of 
cloudiness is interrupted by bright sunshine. A value con- 
siderably lower than that obtained in other investigations was 
found. W. R. Van Wijk, W. J. Derksen, and H. Goedkoop. 
Physica, v. 25, Dec. 1959, p. 1259-1270. 


8084* Some Properties of the Van Allen Radiation. The 
Van Allen radiation belt consists of a hard proton component 
and an electron component. Measurements show that at altitudes 
of 2000-3000 km, the Capetown anomaly is much sharper and 
slightly deeper than predicted. Suggests that the entire Van 
Allen radiation belt is due to neutron decay. A. J. Dessler and 
Robert Karplus. Physical Review Letters, v. 4, no. 6, Mar. 15, 
1960, p. 271-274. 


8085* A Basic Rotary Kiln Design for Lightweight Ag- 
gregate. M. F. Parsons. Pit and Quarry, v. 52, no. 9, Mar. 
1960, p. 100-104. 


8086 Radio Studies of the Universe. An outline of optical 

astronomy, radio methods of observation, studies of radio 

sources, the radio universe, radio waves from the milky way, the 

sun, exploring the planetary system with radar, and probing the 

earth’s high atmosphere. R. D. Davies and H. P. Palmer. 200 

—— Routledge and Kegan Paul, Ltd., London. (QB475 
28r ) 


8087* Atmospheric Waves Caused by Large Explosions. 
The oscillations are of two types. In the first, the kinetic energy 
per unit volume tends to zero at great heights; in the second, 
the kinetic energy per unit volume remains finite. A large 
explosion at ground level excites a spectrum of both types of 
oscillation. The pulse ultimately separates into two parts. J. N. 
Hunt, R. Palmer, and William Penney. Royal Society of 
London, Philosophical Transactions, v. 252, Ser. A. Mathe- 
matical and Physical Sciences, no. 1011, Feb. 18, 1960, 40 pp. 


8088 Significance of Carbon-14 Dates for Rancho La 
aie Howard. Science, vy. 131, Mar. 11, 1960, p. 
2-714. 


8089 Investigations of Natural Environmental Radiation. 
Profile of external dose rates, cosmic and terrestrial, were ob- 
tained with ionization chambers. Leonard R. Solon, Wayne M. 

rv, Arthur Shambon, and Hanson Blatz. Science, y. 
131, Mar. 25, 1960, p. 903-906. 


8090 Effects of Solar Radiation Pressure on Earth Satel- 
lite Orbits. Calculations show that, at a mean altitude of 1000 
miles, radiation pressure can displace the orbit of the 100-foot 
Echo balloon at rates up to 3.7 miles per day, the orbit of the 
12-foot Beacon satellite at 0.7 mile per day. R. W. Parkinson, 
H. M. Jones, and 1. 1. Shapiro. Science, y. 131, Mar. 25, 1960, 
p. 920-921. 


8091* A Theory of the Origin of Lunar Rills. Theory of 
five stage formation of a lunar rill. Molten magma rises in a 
pre-existing fracture, weakening the overlying layers and causing 
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them to subside. This can be followed by the of a 
central ridge, extending along the floor of the rill. Cilbert 
Fielder. Sky and Telescope, v. 19, no. 6, Apr. 1960, p. 334-337. 


8092* The West Siberian Plain, a New Ore Province of 
the USSR. Attempts to determine a localization environment 
of ore accumulations in certain horizons of the geological section 
of the plain, which are associated with manifestations of Pacific 
and Alpian tectogenesis cycles. Ore horizons are outlined which 
are associated with formations and products of the weathering 
crust. (In Russian.) Zapadno-sibirskaia nizmennost’ - novaia 
rudnaia provintsiia sovetskogo soiuza. V. P. Kazarinov. Sovet- 
skaia Geologiia, v. 3, no. 2, Feb. 1960, p. 3-16. 


8093* Geological Conditions of Earthquake Occurences. 
Judging from the depths of weak earthquake foci determined 
by regional stations one can assume that in the Alpine folding 
zone tectonic processes causing earthquakes primarily develop 
in the sedimentary layers of the earth’s crust and in its granite 
layer whereas in zones of the platforms rejuvenated the proc- 
esses occurring in a basalt layer are of principle significance for 
seismicity. (In Russian.) Geologicheskie usloviia vozniknoveniia 
zemletriasenil. B. A. Petrushevskii. Sovetskaia Geologiia, v. 3, 
no. 2, Feb. 1960, p. 74-82. 


8094* Seeing Far Below the Sea. Electronic flash cameras 
controlled by pushbuttons at the observer's position are now 
standard equipment on some bathyscaphes. Of great importance 
is the electronic flash lighting. Harold E., Edgerton. Tech- 
nology Review, v. 62, no. 5, Mar. 1960, p. 35-38. 


8095 The Adaptation of New Research Techniques to 
Mineral Engineering Problems. Papers by the research staft 
of MIT. U. S. Atomic Energy Commission, NYO-2297, Jan. 
1960, 77 pp. ( UF767 U3ny Contin.) 


8096 Underground Exploration of the te Cap 
Claims, Yellow Jacket Area, Marysvale, Utah. An 800-foot 
crosscut was driven on the Quartzite Cap claim six miles north 
of Marysvale in central Utah. Objective was to determine the 
changes with depth of a typical mineralized zone. No U 
minerals were encountered, and the only structural features 
found were fractures and joints. Stephen R. Steinhauser and 
Bert L. Myerson. U. S. Atomic Energy Commission, RME- 
2038, Aug. 1955, 10 pp. (TN21 Un3.1r Contin.) 


8097 Solar Winds. Discusses dynamics of the sun, solar 
atmosphere, and terrestrial effects. Eugene N. Parker. U. S. 
Atomic Energy Commission, SCR-126, Nov. 1959, 28 pp. 
( UF767 Un3.lscr Contin. ) 


8098 Tungsten Deposits of New Mexico. V. B. Dale and 
W. A. McKinney. U. S. Bureau of Mines Report of Investiga- 
tions 5517, 1959, 72 pp. (TN21 Un3r Vis.) 


8099 Electron Micrographs of Asbestiform Minerals. A 
representative group of electron micrographs of natural inor- 
ganic fibers that have industrial value. Charles W. Huggins. 
U. S. Bureau of Mines Report of Investigations 5551, 1959, 14 
pp. (TN21 Un3r Vis.) 


8100* Artificial Earth Satellites and Space Travel. 2.2 
Design of the Satellites of Moon Probes. A comparison of the 
design of the various satellites and moon probes fired up to 
about mid-1959, together with their instrumentation, enables a 
general idea to be obtained of the present level of development. 
(In German.) Kiinstliche Erdsatelliten und Raumfahrt. 2.2 
Aufbau der Satelliten und Mondsonden. Christian W. M. 
Tilenius. VDI Zeitschrift, vy. 102, no. 4, Feb. 1, 1960, p. 
121-127. 


8101* World Petroleum Report, 1960. An annual review of 
international oil operations. World Petroleum, vy. 6, Feb. 1960, 
268 pp. 


See also: 7626 (age determination of lepidolites). 


GRAPHIC ARTS 


8102 Electronic Flash Photography. The development and 
purpose of electronic flash photography, radiant energy, the 
high-intensity flash tube, circuits and applications, photographic 
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considerations, specialized techniques, experiment and research, 
commercial flash equipment, fi radiography are discussed. 
Ralph L. Aspden. 192 pp. 1960. The MacMillan Co., New 
York. (TR605 As62e ) 


8103* Flexographic Printing Tests. Five Tests for “Block- 
ling”. Flexography, v. 5, no. 3, Mar. 1960, p. 22-24. 


8104* Electronic Engravers Make Three-Color Separa- 
tions. A few basic principles used in separating for color are 
reported for the use of the Fairchild Scan-A-Graver. Since 
separating color directly on a Scan-A-Graver takes the same 
amount of time as producing three black-and-white printing 
plates, this new method appears to prove suitable for both news- 
paper and commercial printing. Richard C. Borghi. Inland and 
American Printer and Lithographer, v. 144, no. 5, Feb. 1960, p. 
60-63. 


8105* X-Ray Crystallography as a Tool in Photographic 
Research. Applications of X-ray analysis to a variety of practical 
and theoretical problems in photographic research are reviewed, 
together with some original, not hitherto published work. These 
cover studies on solid solutions of silver halides and the 
mechanism of precipitation, the influence of environment on the 
grains, change in lattice dimensions during exposure, growth of 
photolytic silver and investigations on defects in silver halide 
emulsions. R. H. Herz. Journal of Photographic Science, v. 8, 
no. 1, Jan.-Feb. 1960, p. 2-13. 


8106* The Sharpness of Photographic Materials. The 
sharpness of a film must be estimated for the particular condi- 
tions of use: the limiting performance for either high or low 
contrast objects at high magnifications may be described satis- 
factorily by the resolution figures; the sharpness of larger images 
may be expressed conveniently in terms of the image width just 
showing some loss of density, but because local developer ex- 
haustion effects occur almost universally, it is necessary to use 
a form of test chart similar to the type of image to be photo- 
aphed. R. E. Stapleton. Journal of Photographic Science, v. 
, no. 1, Jan.-Feb. 1960, p. 14-18. 


8107* Tone Reproduction in Lithography—tThe Effect of 
Plate Making Variables in Deep-Etch Process. Describes a 
series of experiments designed to determine the magnitude of 
the effects on the printing area of half-tones of some of the 
many variables encountered in deep-etch plate making. Graphs 
and tables are given showing the effect on printing area of ex- 
posure time, development time, etching time and changes in 
relative humidity and temperature. L. E. Lawson and S. D. 
Winn. Journal of Photographic Science, v. 8, no. 1, Jan.-Feb. 
1960, p. 19 + 6 pages. 


8108* The Gevacopy Aluminium Offset Process. A photo- 
aphic process is described wherein Ag images are produced 
y diffusion on to an Al surface, which images subsequently 

can be converted into offset-printing plates by a simple after- 

treatment. The mechanism of this image-formation is studied 
and interpreted as an electrolytic reduction of the non-exposed 
and non-developed Ag salts. The form and chemical properties 
of the Ag precipitate formed, as well as the photographic 
uality * 4 the images obtained, are discussed. A. Rott and 

i. De Haes. Journal of Photographic Science, v. 8, no. 1, Jan.- 

Feb. 1960, p. 26-32. 

8109 PATRA’S Research on Printing Inks. Flow properties, 

misting, drying, and printability of inks are reported. J. H. 

Foster. Paint Manufacture, v. 30, Feb. 1960, p. 52-54. 


8110 Science for the Printer. Resume of PATRA’S new 
manual of procedure for testing papers and printing units. 
Paint Manufacture, v. 30, Mar. 1960, p. 97. 


HEAT POWER 


8111* Powerplant Survey. Some of the “back-room” work 
behind recent developments is discussed. A. G. Smith. Aero- 
plane and Astronautics, v. 98, Feb. 12, 1960, p. 190-198. 


8112* The Future for Rocket Propellents. Improved power 
performance can be obtained by the use of more energetic 


propellents, most probably H and O or H and F. Three pictures 


are given, representing an advanced rocket, a power plant 
the Bristol Siddeley Gamma. W. N. Neat. 
Astronautics, v. 98, Feb. 12, 1960, p. 202-203. 


8113* The Future of Air-Breathing Engines in Aviation, 
S. G. Hooker. Aircraft, v. 39, no. 5, Feb. 1960, p. 39 + 3 Pages, 


8114* = Aireraft & Missiles 1960 Powerplants. Rocket power 
plant characteristics are given. Aircraft and Missiles, vy. 3, Mar. 
1960, p. 125-134. 


8115 Westinghouse Has New Generator. Magnetohydro- 
dynamic power generator operates in kilowatt range for 
sustained periods. Chemical and Engineering News, v. 38, no. 
13, Mar. 28, 1960, p. 47-48. 


8116* Testing the Rotary Regenerative Air Preheater 
I. Performance characteristics, flue gas analysis, equip- 
ment and procedure for gas analysis, and flue gas sampling are 
discussed. Joseph Waitkus. Combustion, v. 31, no. 9, Mar 
1960, p. 30-37. ; 


8117* Power From lonized Fluids. Prices of electricity haye 
remained stable or have dropped during the past decade, while 
the cost of everything else has risen sharply. Advancing tech- 
nology in its production, transmission and distribution have been 
some of the principal contributors toward this end. The success- 
ful development of magnetohydrodynamic generation would 
contribute substantially toward a continuation of this trend. 
Peter Sleight. Compressed Air Magazine, vy. 65, Mar. 1960 
p. 20-22. 


8118* Rotary Piston Engine Symposium. The N.S.U- 
Wankel engine is shown and discussed, together with the rotor 
of the type K.K.M. 250 engine. Engineer, v. 209, Feb. 26, 1960, 
p. 365-370. 


8119* Supercharging Existing Two-Cycle Gas Engines, 
Describes conversion of existing gas compressor cylinder to 
scavenging air service, V-belt driven positive displacement 
blower, electric motor-driven positive displacement blower, 
paralle] turbocharging, and series turbocharging. In each case, 
installation cost per hp was less than the unit cost per hp of new 
engines. Robert G. Bolfing and Jerry F. Todd. Gas Age, y. 
125, Mar. 3, 1960, p. 33 + 5 pages. 


8120* Power Transmission via Radio Waves. Establishes 
the concept of focused antennas as a means of exceeding the 
performance of conventional antennas when operated under 
near-zone conditions. Formulas are discussed. R. W. Bickmore. 


1.R.E. Proceedings, v. 48, Mar. 1960, p. 366-367. 


$121 Fuel Cells. Fuel cells, with their promise of attendant 
simplicity, efficiency, light weight, long life, and low upkeep are 
causing a spate of interest as they pass the point of technical 
feasibility and approach commercial utilization. These devices, 
not limited by the dictates of the Carnot cycle, are operating at 
efficiencies reportedly up to twice that of the best conventional 
systems. They are being developed in several different types 
based on aqueous and non-aqueous electrolytes and classified as 
direct or indirect (redox) cells. In the direct type, the fuel is 
consumed directly within the cell, whereas in the indirect or 
redox type the fuel and oxidant are used to regenerate chemi- 
cally the anodic or cathodic reagents. Other classifications can 
be made based on the nature of the fuel: carbonaceous fue 

versus hydrogen; or the oxidant, air versus oxygen; or based on 
the operating conditions such as temperature or pressure. In this 
review fuel cells are treated as electrochemical f servos catalysis 
of fuel cell electrode reactions are discussed, and nature of the 
electrode process is described. Explanation of carbonaceous fuel 
cells, hydrogen-oxygen fuel cells with carbon electrodes, high- 
pressure hydrogen-oxygen fuel cells, and high-temperature fuel 
cells are given. Industrial and Engineering Chemistry, v. 52, 
Apr. 1960, p. 291-310. 


8122 Effect of Temperature on Photovoltaic Solar Energy 
Conversion. Photovoltaic solar energy conversion was in- 
vestigated theoretically over a temperature range of 0-400 C 
using semiconductor materials with band gaps varying from 
0.7 to 2.4 ev. Cases considered were: where the junction cur- 
rent is the ideal current; where the junction current is the i 

plus a recombination current; and a recombination current 


The best conversion performance was obtained for the ideal 


} 
8) 
ra 
ar 
er 
ar 
8] 
m 
fir 
th 
n 
8] 
sy 
Sp 
sil 
8] 
pr 
Cs 
Re 
81 
Sc 
81 
ob 
ing 
rei 
p. 
81 
rel 
wil 
eq: 
Ma 
=. 
ten 
ten 
ma 
Cai 
81: 
Th 
Ra 
81: 
We 
Hy 
can 
bot 
tion 
813 
We 
Wa 
dun 
422a 


current; the worst, for the recombination current. Joseph J. 
Wysocki and Paul Rappaport. Journal of Applied Physics, 
y. 31, Mar. 1960, p. 571-578. 


$123* The By-Pass Engine. Main features of the by-pass 
engine are illustrated by means of a number of diagrams. The 

ific fuel consumption improves as a function of the in- 
creasing by-pass ratio. Certain losses are due to the engine being 
installed in a pod, as well as to the attachment of a thrust 
reverser and a silencer. Noise is reduced as the by-pass ratio 
increases. (In German.) Das Zweistromtriebwerk. A. G. New- 
ton. Luftfahrttechnik, v. 6, Mar. 1960, p. 75-79. 


g124* Bristol-Siddeley Ducted-Fan Turbojet Engines With 
a High By-Pass Ratio. By-pass turbojet engines of the ducted- 
fan type with a high by-pass ratio cause, thanks to their 
relatively low jet speed, considerably less noise than con- 
ventional straight turbojet engines. (In German.) Bristol-Sid- 
deley-Mantelgeblisetriebwerke mit hohem Kalt-/Warmstrom- 
Verhiltnis. G. M. Lewis. Luftfahrttechnik, v. 6, Mar. 1960, p. 


80-81. 


8125 Liquid Hyperjet Passes Tests. Combined rocket and 
ramjet engine has application in the air-to-surface, target drone, 
and space fields. Flight test has proved out efficiency of the 
engine for speeds of Mach 4-8. William J. Coughlin. Missiles 
and Rockets, v. 6, no. 12, Mar. 21, 1960, p. 10. 


$126 Aerojet Motor May Bring Big Booster. An experi- 
mental segmented solid-propellant motor has been successfully 
fred. The experimental motor generated almost 40,000 Ibs. of 
thrust for 10 seconds. Jay Holmes. Missiles and Rockets, v. 6, 
no. 13, Mar. 28, 1960, p. 34-36. 


$127 Aerojet to Build SNAP-8 Converter. The conversion 
system to be developed will use Hg as a heat-transfer agent. 
Spectacular performance, moon/Mars bases are discussed. Mis- 


siles and Rockets, v. 6, no. 14, Apr. 4, 1960, p. 25-26. 


$128 lon Rocket Efficient Above 1 KV. Two diagrams are 
presented. One is the over-all design of an ion motor, including 
Cs source and body construction. A. T. Forrester. Missiles and 
Rockets, v. 6, no. 14, Apr. 4, 1960, p. 26-27. 


$129* Costs of Conventional Power. J. L. Gray. New 
Scientist, v. 7, Jan. 28, 1960, p. 211-213. 


8130 Why a Jet Gas Turbine? One of Cooper-Bessemer’s 
objectives in developing the gas turbine, to find a way of lower- 
ing costs of equipment, installation, and operation, is being 
realized. R. L. Boyer. Petroleum Engineer, vy. 32, Mar. 1960, 
p. D-42 + 1 page. 


8131 Now Explore Road Ratings Without Test Cars. The 
relative road performance of motor fuels can be determined now 
without resorting to expensive test-car techniques. Presents 
equations which use conventional laboratory analyses. George 
H. Unzelman and F. D. Buerstetta. Petroleum Refiner, vy. 39, 
Mar. 1960, p. 153-158. 


8132* Test Gear for Gas-Turbine Maintenance. Great at- 
tention is paid to maintenance of all machinery. The main- 
tenance man is second in command of the plant. Many control 
manipulations can be carried out from a center panel. A. H. 
Carameros. Power, vy. 104, Mar. 1960, p. 227-229. 


8133. Augmentation of Nuclear Rocket Specific Impulse 
Through Mechanical-Electrical Means. Martin Goldsmith. 
Rand Corporation, Report P-1651, Mar. 30, 1959, 7 pp. (T13 
Rl5r Contin. ) 


8134 A Parametric Study of Certain Low-Molecular- 
Weight Compounds as Nuclear Rocket Propellants. IL. 
Hydrogen. The chemical compounds include He, NHs, H.O, 
LiH, CH,, and CH,OH. A two-part computational program was 
carried out for each compound; the results are presented in 
both tabular and graphic form. F. J. Krieger. Rand Corpora- 
tion, Research Memorandum, RM-2400, June 30, 1959, 36 pp. 
(T13 R15.2r Contin. ) 


8135 A Parametric Study of Certain Low-Molecular- 
Weight Compounds as Nuclear Rocket Propellants. Hl. 
Water. F. J. Krieger. Rand Corporation, Research Memoran- 
dum, RM-2402, July 31, 1959, 36 pp. (T13 R15.2r Contin.) 
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8136 A Parametric Study of Certain Low-Molecular- 
Weight Compounds as Nuclear Rocket Propellants. IV. 
Lithium Hydride. F. J. Krieger. Rand Corporation, Research 
Memorandum, RM-2403, Aug. 29, 1959, 36 pp. (T13 R15.2r 
Contin. ) 


8137 Small Gas Turbines and Free Piston Engines. 
Historical considerations, simple gas turbines, theoretical con- 
siderations, gas turbine efficiencies, improving small gas turbine 
performance, automobile gas turbines, the free piston-turbine 
engine, combustion and fuel systems are discussed. Arthur W. 
Judge. 328 pp. 1960. Chapman & Hall Ltd., 37 Essex Street, 
London. (TJ778 J89s) 


8138 Evaluation of Automotive Cooling System Additives. 
Novel simulated cooling system permits realistic testing of 
automotive radiator cleaners, rust inhibitors, and stop-leaks. 
Irvin W. Folk. Soap and Chemical Specialties, y. 36, Mar. 
1960, p. 71 + 7 pages. 


8139 The Photovoltaic Effect and Its Utilization. Con- 
siders the optimum semiconductor material for solar energy 
conversion and how it changes with operating temperature. 
Paul Rappaport. Solar Energy, v. 3, no. 4, Dec. 1959, p. 8-18. 


8140 Design of a Sea Thermal Energy Power Plant. A 
unique 8000-kw gross power and sea water conversion plant is 
described which uses the temperature difference of the ocean 
to produce usable energy and fresh water. Asa E. Snyder. Solar 
Energy, v. 3, no. 4, Dec. 1959, p. 49-54. 


8141* High-Energy Rocket Engine. Details of the Pratt & 
Whitney XLR-—115. Spaceflight, v. 2, no. 6, Apr. 1960, p. 
173-174. 


8142 Application of Electric Analogy for Determining the 
Temperatures of Rotor and Vanes of Gas Turbines. Deals 
with measuring temperature fields on the rotors and blades of 
gas turbines by means of electric analogy. The method permits 
one to determine the temperatures regardless of the forms of 
the blades, cooling system of the turbine, or conditions of heat 
transfer. (In Czech.) Zjistovani teplot v rotoru a lopatkach 
tepelnych turbin pomoci elektrické analogie. J. Kune& and V. 
Ctvrtnik, Strojirenstvi, v. 10, no. 2, Feb. 1960, p. 83-88. 


8143* The Development of Gas Turbines for Cars. Philip 
Phillips. Teknisk Ukeblad, v. 107, no. 10, Mar. 10, 1960, p. 
205 + 6 pages. 


8144 The Internal-Combustion Engine in Theory and 
Practice. Thermodynamics of actual working fluids; air capacity 
of four-stroke engines; compressors, exhaust turbines, heat ex- 
changers; the performance of unsupercharged engines; and 
supercharged engines and their performance. Charles Fayette 
Taylor. 574 pp. 1960. John Wiley & Sons, New York. (TJ755 
T2li) 


8145 Examination of a Nonregenerative Heat Exchanger 
From the U.S.S, Nautilus (SSN-571). There is no serious 
stress-corrosion problem in any component normally in contact 
with the secondary water. Stress-corrosion cracking is a serious 
problem at the drainside juncture of tubes and the inner tube 
sheet at the inlet end. Stress-corrosion cracks in the tube sheets 
were less than 13 mils deep and do not pose a serious threat to 
operation of the unit. Cracking of seal welds could result in 
eventual leakage. Warren E. Berry, Oliver M. Stewart, and 
Frederick W. Fink. U. S. Atomic Energy Commission, BMI- 
1416, Feb. 19, 1960, 53 pp. ( UF767 US3b Contin. ) 


8146 Experimental Study of Zero-Flow Ejectors Using 
Gaseous Nitrogen. The investigation covered both straight- 
tube and second-throat ejector types, and used both bell-shaped 
and 15°-conical primary nozzles having area ratios of 25:1. 
William L. Jones, Harold G. Price, Jr., and Carl F. Lorenzo. 
U. S. National Aeronautics and Space Administration, Technical 
Note, NASA TN-D-203, Mar. 1960, 23 pp. (TL570 Un3t Vis.) 


8147 Analysis of One-Dimensional Ion Rocket With Grid 
Neutralization. Harold Mirels and Burt M. Rosenbaum. 
U. S. National Aeronautics and Space Administration, Technical 
Note, NASA TN-D-266, Mar. 1960, 43 pp. (TL570 Un3t Vis.) 
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8148 Crash-Fire Protection System for a J57 Turbojet 
Engine Using Water as a Cooling and Inerting Agent. System 
includes means for rapidly extinguishing the normal combustor 
flame and means for cooling and inerting with water the hot 
engine ar likely to ignite engine-ingested fuel. Dugald O. 
Black. U. S. National Aeronautics and Space Administration, 
Feahaioal Note, NASA TN-D-274, Feb. 1960, 35 pp. (TL570 
is. 


See also: 8021 (abnormal combustion); 8037 (burning rate 
of black powder). 


INFORMATION—PREPARATION 
AND DISSEMINATION 


8149 How to Write Better Re Il. Three Ways to 
Test Your Writing. Three tests of your writing: Are at least 
two-thirds of the verbs active? Do all nouns have a single 
meaning? Do you mention yourself or another human? Tom 
Johnson. American Machinist, vy. 104, Mar. 7, 1960, p. 112-115. 


8150* Computer Preparation of a Poetry Concordance. A 
concordance is an alphabetical index of the words used by a 
major writer, or group of writers, showing each word in its 
context. It is one of the basic research tools for scholars in the 
Humanities. Matthew Arnold was chosen for the computer 
preparation with total writings of about 17,000 lines. James 
A. Painter. Associaton for Computing Machinery, Communica- 
tions, v. 3, Feb. 1960, p. 91-95. 


8151* Beryllium—Fabrication and Joining. A Literature 
Search. This search, containing 128 references, was prepared 
to serve as a guide to the report literature on the fabrication and 
joining of Be. Studies on compacts and powder metallurgy are 
included. Articles selected from scientitic journals and those 
appearing in Nuclear Science Abstracts are also listed. Raymond 
L. Scott. 12 pp. 1960. Office of Technical Services, Washington 
25, D. C. (ZQD181.B4 Un3.lb Ref.) 


8152* The Distortion of Information. Of particular in- 
terest are those information transfers involved in perception and 
conception. The three types of distortion involved are stretch 
distortion (no information lost, but in some manner out of real 
proportion ), fog distortion (part of information lost due to some 
inability to transmit or perceive ), and mirage distortion ( percep- 
tion of unwanted information). John R. Kirk and George D. 
Talbot. ETC. A Review of General Semantics, v. 17, no. 1, 
Autumn, 1959, p. 5-27. 


8153* Graphite. A Literature Search. While the majority of 
the references included pertain to reactor graphite, the search is 
comprehensive and includes references to reports on the manu- 
facture and uses of graphite in other fields. Theodore F. Davis. 
80 pp. 1959. Office of Technical Services, Washington 25, D. C. 
(ZTP261.G7 Un3.lg Ref.) 


8154 Cireuit Analysis—A Problem in Semantics. The 
teaching-learning process in circuits is enormously complicated 
by the multiple meanings and shades of meaning which are in- 
herent in most of the technical terms. A method is offered 
for reducing every term relating to “functions” to its basic mean- 
ing for the particular circuit application under study. Thomas 
M. Adams. IRE Transactions on Education, vy. E-3, no. 1, Feb. 
1960, p. 10-15. (TK1 In6.6ee Vis.) 


8155 Talking and Writing About Science. Discusses the art 
of conveying scientific ideas from one mind to another, by the 
written or spoken word, in such a way that the recipient can 
understand the nature of the idea or the observation, assess its 
importance and reliability, and use it for his own purposes. Uses 
many examples drawn from talks given at the Royal Institution, 
London. Lawrence Bragg. IRE Transactions on Engineering 
Writing and Speech, v. EWS-2, no. 3, Dec. 1959, p. 69-72. 


8156 Turning Engineers Into Authors. Describes pro- 
cedures for an engineer-writing program, and not on the details 
of any one company’s plan. Walter A. Murphy. IRE Trans- 
actions on Engineering Writing and Speech, v. EWS-2, no. 3, 
Dec. 1959, p. 75-77. (TK1 In6.6ew Vis.) 


8157 Keys to Good Article Writing. Frequent and effective 
publication in engineering magazines has helped many engineers 
to fame and fortune. A few suggestions to increase the chances 
of acceptance and the readership of an article. John M. Cap. 
roll. IRE Transactions on Engineering Writing and Speech, y 
EWS-2, no. 3, Dec. 1959, p. 78 + 3 pages. (TKI In6.6ew Vis.) 


8158 Some Legal Consideration in Presenting Technica] 
Information. Everyone who has ever written or presented g 
paper, or plans to do so, should have some idea of the legal 
roblems involved. Here is some “must” reading! Robert H, 
ines. IRE Transactions on Engineering Writing and Speech, 
v. EWS-2, no. 3, Dec. 1959, p. 84-88. (TK1 In6.6ew Vis, ) 


8159 Information Gaps and Traps in Engineering Papers, 
Information faults in manuscripts for professional journals aye 
caused by two kinds of structural defects: the information gap 
in which essential information is omitted, and the information 
trap, in which important points are not emphasized and are 
obscured in the paper. Herbert B. Michaelson. IRE Trans. 
actions on Engineering Writing and Speech, v. EWS-2, no, 3 
Dec. 1959, p. 89-92. (TK1 In6.6ew Vis.) : 


8160* The Work on Machine Translation in the Soviet 
Union Fourth International Congress of Slavicists: Re 
Sept. 1958. V. Yu. Rozentsveig. MT, Mechanical Translation, 
v. 5, no. 3, Dec. 1958, p. 95-100. 


8161* A Survey of Soviet Work on Automatic Translation, 
The Soviet literature on automatic translation is surveyed with 
the objective of acquainting English-speaking workers in the 
field with sources of information about relevant Soviet work, 
Limited machine facilities appear to have restricted the range 
of concrete accomplishment, but much of the theoretical work 
is excellent. A comprehensive bibliography is included. Anthony 
G. Oettinger. MT, Mechanical Translation, vy. 5, no. 3, Dee. 
1958, p. 101-110. 


8162* Order of Subject and Object in Scientific Russian 
When Other Differentia Are Lacking. The order of subject 
and object is an adequate criterion for distinguishing between 
them when other grammatical properties are ambiguous. D. 6. 
Hays. MT, Mechanical Translation, v. 5, no. 3, Dec. 1958, p. 
111-113. 


8163* German Sentence Recognition. A computer program 
is described which assigns one or more distinct immediate con- 
stituent analyses to every German sentence, thus indicating 
which of all possible sentences any given sequence of words 
may represent, and revealing all the information implicitly or 
explicitly contained in each of these sentences, that can be used 
in the choice of their translations. G. H. Matthews and Syrell 
Rogovin. MT, Mechanical Translation, vy. 5, no. 3, Dec. 1958, 
p. 114-120. 


8164* Niobium. A Bibliography—1956-1959. Supplements 
the “Bibliography on Columbium” issued in 1956 by Fansteel 
Metallurgical Co. The present list was compiled unded the 
auspices of Sylvania Corning Nuclear Corp. Helen C. Friede- 
mann, 80 pp. Sylvania-Corning Nuclear Corp., New York. 
(Z5524.N7 Sy56n Ref.) 


8165* Operations Research an Annotated Bibliography. 
This volume supplements Operations Research A Preliminary 
Annotated Bibliography (Case Institute of Technology, Cleve 
land, Ohio, 1952) which is out of print. This new book extends 
the list of published literature through 1957. James H. 
Batchelor. 2nd Ed. 866 pp. 1959. Saint Louis University Press, 
Saint Louis, Missouri. (ZT58 B3lo2 Ref.) 


8166* Radiation Effects on Selected Structural Metals. A 
Literature Search. Included are 143 references to unclassi 
reports on the subject of radiation effects on Al and Al alloys, 
brass, Cu, and C and stainless steels. A few reports dealing with 
radiation effects measurement and mechanisms for metals-im- 
general are also included. William E. Bost. 15 pp. 1959. Office 
of Technical Services, Washington 25, D. C. (ZQD601 Un3.lr 
Ref. ) 


8167* How to Improve Government Publications. Gover 
ment writing style, not Government printing style, is the cause 
of obscurity in public printed matter. Through their more 
popular accounts and through their clearer technical and offies 
accounts, Government agencies have already shown that public 


inted matter can be improved. Better training of present 

writers, and the addition of competent new writers will insure 

ter clarity. Michael J. Walker. STWE Review, v. 7, no. 2, 
Apr. 1960, p- 8-12. 


g168* The Technical Writer’s Role in Advertising and 
Public Relations. The publications engineer, or technical 
writer, is the logical man to do the job of making a laboratory 
product appear less complex and therefore more comprehensible 
to the layman. He can present technical achievements made by 
the company in the best —— light to the general public and 
to iectlic customers. John B. Bennet. STWE Reveiw, v. 7, 
no. 2, Apr. 1960, p. 23-25. 


8169* Tools for the Military Librarian. Gives a bibliography 
of books of special interest to those working in military technical 
libraries. Florine A. Oltman. Special Libraries, v. 51, no. 3, 
Mar. 1960, p. 112-114. 


$170* Project Mars. The Armed Services Technical Informa- 
tion Agency (ASTIA) is the scientific information center of the 
Department of Defense. Project MARS was the name given to 
the task of creating a system of scientific machine retrieval 
terms for the automation of ASTIA. J. Heston Heald. Special 
Libraries, v. 51, no. 3, Mar. 1960, p. 115-121. 


$171* Technical Literature Sources for Military Libraries 
Supporting Research and Development. Charlotte F. Ches- 
nut. Special Libraries, v. 51, no. 3, Mar. 1960, p. 128-130. 


$172 Subject Classifying and Indexing of Libraries and 
Literature. A thorough examination of cataloging, classification, 
indexing and abstracting from past to present. John Metcalfe. 
347 pp. 1959. Scarecrow Press, Inc., New York. (Z696 M56s ) 


$173 Subject Headings Used by the USAEC Technical In- 
formation Service. These subject headings reflect terminology 
associated with nuclear science and technology and are the 
authority used by the Technical Information Service in_ its 
centralized cataloging and bibliographic programs, including 
the preparation of subject indexes for Nuclear Science Ab- 
stracts. Charles W. Hargrave. U. S. Atomic Energy Com- 
mission, TID-5001, (3rd Rev.), Jan. 1960, 476 pp. ( UF767 
Un3ti Contin. ) 


See also: 8094 (submarine photography). 


INSTRUMENTATION 


8174 Recent Advances in Space Solar Observatory In- 
strumentation. Photon counters, normal and grazing incidence 

ting spectrographs, high resolution spectrographic devices, 
etection of infrared, X-ray spectrographs, image formation, 
solar rocket spectroscopy, origin of coronal lines and an 
imaginary space solar observatory are discussed. William A. 
Rense. ARS Journal, v. 30, Apr. 1960, p. 313-322. 


8175 A Carbon Are Image Furnace and Microscope for 
Studies at High Temperatures. Gives description of the 
optical principles and the operational and radiation char- 
acteristics of a 10-kw. carbon-arc image furnace which employs 
paraboloidal mirrors 12 in. in diameter. The furnace was con- 
structed for use in conjunction with an American Optical Com- 
pany microscope having a working distance of 7.25 in. and a 
numerical aperture of 0.1. H. W. Newkirk and B. B. Brenden. 
American Ceramic Society, Journal, vy. 43, Mar. 1960, p. 
146-150. 


8176 Theory of the Parallel Plate Viscometer. The 
theoretical treatment for the rate of approach of two parallel 
circular plates separated by a viscous liquid is subject to the 
limiting condition that the separation of the plates must be 


small compared to the test-piece radius. The theory is extended 
to apply to test-pieces of any thickness and the modified treat- 
ment is shown to be in accord with experimental measurements 
on a sample of coal-tar pitch. 4. N. Gent. British Journal of 
Applied Physics, v. 11, Feb. 1960, p. 85-87. 


8177 Device for Determining the Apparent Density of 
Porous and Surface-Cracked Substances. Sources of error in 
the currently used methods for determining the apparent density 
of e.g. sorbents, catalysts, coals, rocks, soils are discussed. N. 
A, Figurovskii. Henry Brutcher Translation No. 4637, 6 pp. +- 
1 figure. (From Zavodskaya Laboratoriya, v. 7, no. 7, 1938, p. 
800-801.) Henry Brutcher, Altadena, Calif. 


8178 Imaging-Furnace Developments for High-Tempera- 
ture Research. The principles of imaging furnaces using the 
sun or a high intensity electric arc are presented. The per- 
formance of imaging furnaces with the two energy sources are 
contrasted and the relative advantages of each source are 
pointed out. Details on arc performance and construction are 
given. Peter E. Glaser. Electrochemical Society, Journal, v. 
107, Mar. 1960, p. 226-231. 


8179 New Developments in Stream Analysis. Application 
of stream analyzers, mass spectrometry, refractometry, gas 
chromatography, moisture analysis are discussed. V. H. Adams 
and D, J. Fraade. IRE Transactions on Industrial Electronics, 
PGIE-11, Dec. 1959, p. 1-9. (TK1 In6.6ie Vis. ) 


8180* How Reliable Are the Two New High-Temperature 
Thermocouples in Vacuum? Rhodium-iridium /iridium couples 
yromise to replace Pt-based types up to 3600 F—600 above Pt 
in oxidizing atmospheres. W/Re couples can 
replace in reducing atmospheres, inert gases and vacuums, the 
Chromel/Alumel types at 4000 F; and (while not yet recom- 
mended ) potentially up to 5000 F—2600 F above the Chromel/ 
Alumel limit. Thermal stability tests were made to compare 
these thermocouples with standardized Pt/Pt-Rh couples. The 
emf generated at 2000 F was measured after repeated cycling 
to 2600 F. The shift of thermal emf of the W/Re couple was 
negligible. The results for the 60Rh40Ir/Ir pair appear less 
favorable; however, until something better becomes available, 
the 60Rh40Ir/Ir thermocouples offers something previously 
lacking: an acceptable thermoelectric sensor usable in oxidizing 
atmospheres above the melting point of Pt. One important 
caution is suggested by the observed effect of physical stress on 
W. An initial heating to a high temperature might be needed 
to insure that stress relief or recrystallization has been com- 
pleted, before the thermocouple is placed in service. In fact, 
when greatest accuracy is essential, a good rule for any of 
the high-temperature thermocouples is this: Always heat the 
thermocouple for five minutes or more, to a temperature at 
least 500 F (if possible) above the working temperature, be- 
fore using its output for measurement or control. F. W. 
Kuether and John C. Lachman. ISA Journal, v. 7, Apr. 1960, 
p. 66-71. 


8181 Dynamic Recording for Engine Test. The recording 
of temperature, pressure, flow, speed, vibration, displacement, 
torque, position, voltage and current in gas-turbine engine tests 
is presented. Richard H. Cerni. Instruments and Control 
Systems, v. 33, Mar. 1960, p. 420-423. 


8182 Near-Ir Spectrometer Analyzer. This infrared plant- 
stream double-beam spectrometer analyzer operates in the 
near infrared, uses a lead sulfide photoconductive detector, 
electric ratio recording, a reflection grating for the dispersing 
element, a Ge filter to remove higher orders, and magnetically- 
operated sealed-glass switch rectifiers. It is used to analyze 
25% n-propyl! alcohol in n-hexane. A. M. Barts. Instruments 
and Control Systems, v. 33, Mar. 1960, p. 458-460. 


8183 Simple Dosage Meter for High-Intensity Thermal 
Radiation. A simple radiation dosage meter which uses the 
melting of a temperature-sensitive paint as an indicator is 
described. Calibration curves are given for two versions, one 
suitable for 5-18 cal cm™, the other for 16-60 cal cm™*. P. H. 
Thomas and P. G. Smith. Journal of Scientific Instruments, vy. 
37, Mar. 1960, p. 73-76. 


8184 Design of a Single Electrode Capacitor for Use With 
Moisture Meters and Similar Apparatus. The probe electrode 
is well suited for use as the transducer in an industrial in- 
strument where it is desired to measure either the dielectric 
constant, or some property which affects the dielectric constant, 
of material available in bulk. It enables tests to be made at the 
point of production. D. F. Leach and J. M. M. Neilson. 
Journal of Scientific Instruments, v. 37, Mar. 1960, p. 77-80. 
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8185 Method of Measuring the Angular Deflexion in a 


ometer. Describes unidirectional square-wave current 
pulses which are produced with a mark-to-space ratio propor- 
tional to the deflection of the spring system in a dynamometer. 
The pulses are fed to a moving-coil meter which has a suf- 
ficiently slow response to read the mean current. M. Axson and 
J. M. Magarshack. Journal of Scientific Instruments, v. 37, Mar. 
1960, p. 81-84. 


8186 Apparatus for Investigating Total Hemispherical 
Emissivity. An apparatus is described for measuring the total 
hemispherical emissivity of highly polished metals and alloys 
over the oe me age range 100 to 900 C. The apparatus con- 
sists essentially of a highly polished, hollow, cylindrical sample 
supported within an evacuated enclosure of only slightly larger 
dimensions. J. H. Cairns. Journal of Scientific Instruments, v. 
37, Mar. 1960, p. 84-87. 


8187 Oscillator Measuring Equipment for Vibrating-Wire 
Gauges. The design, construction, calibration and use of a new 
instrument which measures the frequency of vibrating-wire 
gages is presented. It utilizes a se «ty eel electronic 
oscillator, which is continuously checked against a tuning-fork 
and regularly checked by time signals. W. H. Ward and J. E. 
oar Journal of Scientific Instruments, v. 37, Mar. 1960, p. 


8188 Extensometer for Semi-Rigid Materials. A differential 
capacitance extensometer is described. With this instrument, 
complete tensile stress-strain curves to the point of rupture of 
the test piece may obtained on semi-rigid materials. C. D. 
Kinloch and N. E. Waters. Journal of Scientific Instruments, 
v. 37, Mar. 1960, p. 93-95. 


8189 Design Criterion for Correction of Parallax at the 
Best Focus for Definition. Parallax is the angular aberration of 
an optical system. Conventional balance of primary against 

ry aberration does not give the best definition with 
freedom from parallax. A design criterion is established to 
obtain this desirable condition and tolerances calculated. G. W. 
~— Journal of Scientific Instruments, v. 37, Mar. 1960, 
p. 1 


8190 Direct Measurement of fi*.dt by a Method Based on 
the Hall Effect. A squaring unit based on the Hall effect is 
used to give an a.c. output, the amplitude of which is propor- 
tional to the square of an input current. The input impedance 
is low, so that the unit may conveniently be fed from a shunt. 
S. C. Ryder-Smith, A. E. Guile, and A. E. Barrington. Journal 
of Scientific Instruments, v. 37, Mar. 1960, p. 100-108. 


8191 Simple Ultramicro-Pipette for Electron Microscopy. 
A design for an ultramicro-pipette which permits the controlled 
delivery of droplets down to 2u in diameter is described. After 
measurement by means of a screw-micrometer eyepiece, the 
droplets are deposited directly upon film-covered electron- 
microscope grids by means of a micro-manipulator. R. Hardy, 
J. R. Majer, and S. Travers. Journal of Scientific Instruments, 
v. 37, Mar. 1960, p. 103-106. 


8192 Accurate Direct-Reading Hydrostatic Balance. An 
apparatus has been built to enable the specific gravity of the 
water in the sump of the N.E.L. Hydraulic Machinery build- 
ing to be read directly, with an accuracy of 1 in 50,000. Tables, 
based on a previous calibration of the apparatus with distilled 
water, enable balance readings to be converted directly to 
specific gravity values for any given temperature from 13.0 to 
21.0 C. A. T. J. Hayward. Journal of Scientific Instruments, v. 
37, Apr. 1960, p. 113-116. 


8193 Apparatus for the Measurement of Young’s Modulus, 
Between —200 and 700°C by Transverse Vibration in 
Vacuum. Two vacuum chambers are employed in the ap- 
paratus, one for immersion in liquid N and the other in- 
corporating a small furnace for operation at temperatures up 
to 700 C, the electronic units being common to both. The 
accuracy of the equipment is clai to be within + 1% for 
absolute values. H. J. Stokes. Journal of Scientific Instruments, 
v. 37, Apr. 1960, p. 117-120. 


8194 Automatic Decantation for Routine Sub-Sieve Sizing. 
Electronic equipment used to control sizing analysis by the 
beaker-decantaton imethod is described. Capacitor-resistor cir- 


cuits are used to give appropriate sedimentation times and also 
to control draining and filling of the decantation apparatus 
F. Horsfall and A, Jowett. Journal of Scientific Instruments, 
v. 37, Apr. 1960, p. 120-122. . 


8195 Improved Eye-Piece Graticule for Measuring X-Ray 
Powder Diffraction Patterns. The accuracy of measuring 
Debye-Scherrer lines can be improved by a slight modification 
of the cross-wire system in the microscope. The new graticule 
can be made simply by phetographing a large-scale drawing. 
W. G. Perdok and G. Boom. Journal of Scientific Instruments 
v. 37, Apr. 1960, p. 134-135. ] 


8196 Laboratory Instruments, Their Design and Applica. 
tion. The accuracy attainable in machining operations, prop- 
erties of materials used for general construction of instruments 
casting and jointing of metals, preparation of drawings, cop. 
strained motion and constraints, the magnification of small dis. 
placements, sensitivity and errors of instruments, isolation of 
apparatus from disturbing influences, damping and other prob. 
lems are discussed. A. Elliott and J. Home Dickson. 2nd Ed. 
Rev. 514 pp. 1960. Chemical Publishing Co., Inc., New York. 
(Q185 EL58L2) 


8197 Evaluation of High Temperature Strain Gages. Both 
Nichrome “V” foil gages and weldable gages were evaluated in 
a cantilever beam setup in the laboratory. The effect of tem- 
peratures up to 1100 F on gage characteristics was determined, 
Nichrome “V” foil gages were also evaluated in a field installa- 
tion. G. F. Brosius and D. Hartley. Paper from “Society for 
Experimental Stress Analysis, Proceedings”, (Annual Volume), 
v. 17, no. 1, 1959, p. 67-84. Society for Experimental Stress 
Analysis, Cambridge, Mass. (TG265 Sol 3p Vis. ) 


8198* Investigations With the Field Electron Microscope 
When Operating With Metal Oil Diffusion Pumps. A field 
electron microscope (FEM) requires an extraordinarily good 
vacuum. One used to generate this vacuum with two glass dif- 
fusion pumps arranged in series which are filled with Hg and 
are provided with liquid air traps. It is possible to make visible 
the growing of oil films on the cold W tip of the FEM. (In 
German.) Feldelektronenmikroskopische Untersuchungen bei 
Verwendung von Metall-Oeldiffusionspumpen. R. A. Haefer. 
Vakuum-Technik, v. 9, no. 2, Mar. 1960, p. 37-43. 


8199* The Friction Vacuum Meter “REVA”. Describes a 
new meter with a measuring range of 760...10° Torr for 
practical use. The working principle is based on the friction, 
adjustable by gas pressure, of a vibrating, metal ribbon. The 
requisite current for keeping the amplitude of the vibrating 
ribbon constant is a measure for the friction. The electronic 
construction of the amplifier with the special measures for 
compensating the inner friction of the ribbon and the control 
device for keeping the amplitude constant are described. (In 
German.) Reibungsvakuummeter “REVA”. W. Becker. Vak- 
uum-Technik, v. 9, no. 2, Mar. 1960, p. 48-53. 


LUBRICATION AND FRICTION 


8200 The Measurement of Oil-Film Thickness in Gear 
Teeth. The voltage drop across thin oil films when a constant 
current of 1 amp is passed, i.e., the discharge voltage, is used 
to measure the oil-film thickness between loaded gear teeth 
while running. It is found that the thickness at the pitch line is 
between 1 and 4 x 10° in., which varies slightly with the 
viscosity and rather more strongly with load. The thickness at 
the tips and roots is very dependent on the tip relief. The condi- 
tions here may explain the difference between disk and gear 
tests. These experimental values are compared with theoretica 
work and are shown to be of the same order of magnitude. I. 0. 
MacConochie and A. Cameron. ASME, Transactions, Series 
D, Journal of Basic Engineering, v. 82, no. 1, Mar. 1960, p. 
29-34. 


8201 A Theory of Lubrication With Turbulent Flow and 
Its Application to Slider Bearings. The oo equation 
of turbulent lubrication in three dimensions, equivalent to the 
Reynolds equation of laminar lubrication, is derived. 

problem of a slider bearing with no side leakage is then 
analyzed. An exact solution is found in closed form. Bearing 
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characteristics are also established. It is found that the Reynolds 
number is an important parameter in the problem of turbulent 
lubrication. Furthermore, it is shown that the laminar lubrica- 
tion may be considered as the special case of the present study. 
L. N. Tao. ASME, Transactions, Series E, Journal of Applied 
Mechanics, v. 27, no. 1, Mar. 1960, p. 1-4. 


Phthalocyanines as High-Temperature Lubricants. 
Metal-free phthalocyanine is efficient as a lubricant in the 
temperature range of 800 to 1350 F. It is believed that the 
lubrication processes are similar to those which occur with 
other planar structure solid lubricants, and that strongly ad- 
herent and protective lubricating films are formed by the 
chelation of metal-free phthalocyanine with metal substrates. 
H. H. Krause, S. L. Cosgrove, and C. M. Allen, American 
Chemical Society, Division of Petroleum Chemistry, Symposia, 
Preprints, v. 5, no. 2, Apr. 1960, p. B105-B119. (TP690 Am35.6s 
Vis. ) 

8203* Friction Location on Shafts. Taper bushings are 
widely used in numerous fields of industry for location on 
shafts. Discusses some of their more common applications and 
suggests how they may be employed for other purposes. D. 
Denman. Engineering Materials and Design, vy. 3, Apr. 1960, 
p. 218-220. 


$204 Low Friction of Metals in Reciprocating Sliding. A 
very low friction, about 10°, has been unexpectedly observed in 
reciprocating sliding with Au, Ag, Cu, and Pt. It was found that 
the characteristics common to those metals were soft metal 
substrate and no surface oxide or soft oxide. Yasukatsu Tamai. 
Journal of Applied Physics, v. 30, Dec. 1959, p. 1874-1875. 


8205 Roller-Bearing Life. Effects of vibration, shock, vari- 
able loads and speeds, and thrust affect. L. E. Root and Martin 
Blume. Machine Design, v. 32, Mar. 17, 1960, p. 165-170. 


8206* NLGI Tentative Method for Matching Lubricating 
Grease Flow Properties With Lubricating Grease Dispensing 
Pump Delivery. Delivery characteristics of dispensing pump 
systems; determination of apparent viscosity characteristics of 
lubricating greases; application of results. R. D. Skoglund. 
NLGI Spokesman, v. 24, no. 2, May 1960, p. 49-54. 


8207" Development of a Chart for Predicting the Pump- 
ability of Greases, W. L. Gabbert. NLGI Spokesman, vy. 24, 
no. 2, May 1960, p. 55 + 4 pages. 


8208 Transient Piston Ring Wear in Automotive Engines 
Using Fe*’. A single cylinder engine with a radioactive Fe 
piston ring was used observe transient wear during break-in, 
cold start-up, and changes in speed. Small changes in engine 
= and load under some conditions produce more wear 
uring a given time interval than steady-state operation at high 
s and loads. James J. Gumbleton, Farno L. Green, and 

illiam J. Mayer. Nuclear Science and Engineering, v. 7, Apr. 
1960, p. 313-319. 


8209 When to Specify Centralized Lubrication. A matter 
of choosing among five basic systems; lists eight factors that 
determine whether centralized lubrication is preferable to 
point-to-point manual methods. E. J. Gesdorf. Product En- 
gineering, v. 31, no. 18, May 2, 1960, p. 56-59. 


8210* Marginal Lubrication of Ball Bearings. Discusses 
special techniques used in lubricating high-precision ball bear- 
ings used in inertial gyros. Effects of contamination and bearing 
surface imperfections are investigated as direct and indirect 
causes of lubricant breakdown. Roland E. Barnaby, Jr. Sperry 
Engineering Review, v. 13, no. 1, Apr. 1960, p. 21-25. 


MECHANICAL ENGINEERING 


8211 Relaxation of a Cylinder on a Rigid Shaft. Equations 
are developed for the radial and tangential stresses in a cylinder 
that has been shrunk on a rigid shaft. The analysis is made for 
4 material having elastic properties and behaving according to 
4 power-function speed-effect law. E. A. Davis. ASME, Trans- 
actions, Series E, Journal of Applied Mechanics, vy. 27, no. 1, 
Mar. 1960, p. 41-44. 
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8212 Strain-Hardening Solutions to Axisymmetric Disks 
and Tubes. Solutions are obtained for annular disks and tubes 
made of a linearly strain-hardened material, loaded by a uni- 
form tensile load on the outer boundary. The strain-hardening 
is assumed to follow a kinematic hardening flow law. In addi- 
tion, a second solution for tubes which accounts for finite de- 
formation is determined. Some numerical comparisons are made 
with existing isotropic hardening solutions. Nicholas Perrone. 
ASME, Transactions, Series E, Journal of Applied Mechanics, 
v. 27, no. 1, Mar. 1960, p. 45-53. 


8213 Plastic Stress Concentration at a Circular Hole in an 
Infinite Sheet Subjected to Equal Biaxial Tension. With the 
use of J. deformation theory, the stress-concentration factor at 
a circular hole in an infinite sheet of strain-hardening material 
subjected to equal biaxial tension at infinity is found for a 
variety of representative materials. The analysis exploits a 
transformation which permits the calculation of the stress- 
concentration factor without determining the stress distribution 
in the sheet. Subsequent calculations reveal that, for a monotoni- 
cally increasing applied stress, the stress history at all points in 
the sheet is nearly radial. Bernard Budiansky and O. L. 
Mangasarian. ASME, Transactions, Series E, Journal of Ap- 
plied Mechanics, vy. 27, no. 1, Mar. 1960, p. 59-64. 


8214 Transient Thermal Stresses in a Semi-Infinite Slab. 
Exact solutions in series form are obtained both for the heat- 
conduction problem and for the associated thermoelastic prob- 
lem. The latter is treated quasistatically within the classical two- 
dimensional theory of elasticity. The thermal stresses ap- 
propriate to the generalized plane-stress solution vanish identi- 
cally in the limit as time tends to infinity. W. Jaunzemis and 
E. Sternberg. ASME, Transactions, Series E, Journal of Ap- 
plied Mechanics, vy. 27, no. 1, Mar. 1960, p. 93-103. 


8215 Vibrations and Waves in Elastic Bars of Rectangular 
Cross Section. An exact solution of the equations of elasticity 
is found for a family of modes of vibration, or waves, in an 
infinite bar of rectangular cross section for certain ratios of 
width to depth. The solution is composed of coupled dilatational 
and equivoluminal waves, and the tes faces of the bar are free 
of traction. R. D. Mindlin and E. A. Fox. ASME, Transactions, 
mg eee of Applied Mechanics, v. 27, no. 1, Mar. 1960, 
p. 152-158. 


8216 Subharmonic Oscillations of a Pendulum. Large 
amplitude oscillations of a simple pendulum whose support 
moves with a prescribed vertical oscillation are studied by an 
approximate method. Subharmonics of order 1/2, 1/4, 1/6, 
and 1/8 are discussed and the theoretical results are compared 
with experiments. The stability of the theoretical steady state is 
investigated by the method of Andronow and Witt. Richard 
Skalak and M. I. Yarymovych. ASME, Transactions, Series E, 
Journal of Applied Mechanics, v. 27, no. 1, Mar. 1960, p. 
159-164. 


8217 Analytical Elements of Mechanics. Covers vector 
algebra, centroids and mass centers, moments and couples, and 
static equilibrium. Thomas R. Kane. vy. 250 pp. 1959. 
Academic Press, New York. (QA807 K13a) 


8218* How to Select Permanent Magnet Materials. The 
whole range of commercially available permanent magnet ma- 
terials may be grouped, broadly, into three classes: (1) alloy 
steels—usually fabricated by machining, etc., (2) dispersion- 
hardening alloys—suitable only for casting or sintering, (3) 
ferrites—as powder compacts, for sintering. The characteristics 
of these materials are presented in a series of tables giving 
composition, properties, and comparisons of British and Ameri- 
can types. The bulk of magnet materials produced in Great 
Britain are made from a series of naanedl specified by the 
Permanent Magnet Association and manufactured by its mem- 
bers and others. Many magnets originally specified in tungsten 
steel (or chromium steel) are now made in chromium-cobalt 
steel, which is free from mechanical strain often associated with 
the earlier alloys. Cobalt alloy steels offer enhanced per- 
formance with materials still fully tractable as regards ma- 
chining, etc., and can be an attractive low-cost solution where 
reasonable magnetic properties are required from relatively 
small magnets of complex shape, etc., not amenable for casting 
or sintering in the modern alloys. Price and performance in- 
crease with increasing cobalt content, with a similar decrease in 
machining properties. There is a tendency for 35 per cent cobalt 
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steel to be brittle and unsuitable for tapping. All machining 
operations on this material need extra care and milling is gen- 
erally to be avoided, as it tends to produce flaking. The Alnico 
alloys have unfavorable mechanical properties in that they can 
be produced only by casting (or sintering) and are brittle, so 
that further fabrication is virtually restricted to grinding. 
Anisotropic alloys possess high magnetic stability 7 excep- 
tional magnetic properties. Magnetic anisotropy is produced by 
subjecting the alloy to a magnetic field during heat treatment 
(cooling), the resulting material showing enhanced magnetic 
properties along a specific “preferred” axis. Magnetic properties 
along planes perpendicular to this axis are considerably re- 
duced. This may represent certain limitations as regards design 
and application, but the bulk of current demand for permanent 
magnets is usually from materials in this group. R. H. Warring. 
Engineering Materials and Design, v. 3, Apr. 1960, p. 208-211. 


8219* Is This the Food Can of the Future? New can design 

featuring safe, sanitary opening, and easy, positive reclosing re- 

quires only slight modifications in equipment. Norb Leinen. 
ood Processing, v. 21, Mar. 1960, p. 36-37. 


8220 Industrial Thermal Insulation. Materials, Applica- 
tion Methods, Specifications. History, principles, and eco- 
nomics. Specifications for insulation of hot piping and equip- 
ment. Materials for insulation at low temperatures. Allen C. 
Wilson. 295 pp. 1959. McGraw-Hill, New York. (TH1715 
W639i ) 

8221 Coarse or Fine Threads? Characteristics of various 
types of threads; design criteria. W. G. Waltermire. Machine 
Design, v. 32, Mar. 17, 1960, p. 134-140. 


8222 Hydraulic Swivel Systems. Geometric and performance 
characteristics. G. M. Bagnard. Machine Design, v. 32, Mar. 
17, 1960, p. 160-164. 


8223 Honeycomb. I. How to Design Honeycomb Sand- 
wich; Materials for Sandwich Construction. Peter J. B. 
Stevens and Lloyd M. Polentz. Materials in Design Engineer- 
ing, v. 51, Mar. 1960, p. 117-122. 


8224 Some Fundamentals to Consider in the Design of 
Automatic Production Machines. The questions of mechaniza- 
tion extent and machine flexibility involve engineering decisions 
of maximum risk. Satisfactory decisions are best insured by 
considering economic requirements superimposed above the 
engineering principles involved. Haward Davis. News in En- 
gineering at Ohio State University, v. 32, no. 1, Feb. 1960, p. 
16 + 3 pages. 


8225 Society for Experimental Stress Analysis, Proceed- 
ings. C. V. Mahlmann and W. M. Murray, editors. vy. XVII. 
no. 1. 180 pp. 1959. Society for Experimental Stress Analysis, 
Cambridge, Mass. (TG265 Sol3p Vis. ) 


8226 The Simulation of Shock and Vibration Environ- 
ments. Present concepts make use of the S-N curve for a 
typical material. The number of cycles of stress reversal at 
various stress levels can be portrayed as a three dimensional 
shock spectrum, for conditions of either vibration or shock. 
The probable life of a structure can then be predicted for any 
known pattern of stress cycles. Simulation of the environment 
involves selection of a laboratory test such that the predicted 
life of the structure equals that predicted for the actual en- 
vironment. C. E. Crede. Paper from “Society for Experimental 
Stress Analysis, Proceedings”, v. XVII, no. 1, p. 1-14, 1959. 
Society for Experimental Stress Analysis, Cambridge, Mass. 
(TG265 Sol3p Vis.) 


8227 A Three-Dimensional Photoelastic Investigation of 
the Stresses Near a Reinforced Opening in a Reactor 
Pressure Vessel. “Frozen stress” photoelastic techniques were 
used in conjunction with scale-model vessels made from an 
epoxy resin. C. E, Taylor and J. W. Schweiker. Paper from 
“Society for Experimental Stress Analysis, Proceedings”, v. 
XVII, no. 1, p. 25-36, 1959. Society for Experimental Stress 
Analysis, Cambridge, Mass. (TG265 Sol3p Vis.) 


8228 A Photoelastic Investigation of the Stress Distribu- 
tion in a Cone With a Band of Pressure at the Vertex. 
The stress distribution in a cone with a band of pressure at the 
vertex was analyzed by three-dimensional photoelastic tech- 


niques using a Fosterite model in the form of a cylinder capped 

y a cone. W. B. Woodward. Paper from “Society for Experi- 
mental Stress Analysis, Proceedings”, v. XVII, no. 1, p. 85-98, 
1959. Society for Experimental Stress Analysis, Cambridge, 
Mass. (TG265 Sol3p Vis.) 


8229 Photoelastic Stress and Deformation Analysis of 
Nuclear Reactor Components. Surveys various components 
which have been tested photoelastically, and _ illustrates the 
photoelastic techniques which have proven successful. M. M, 
Leven and R. C. Sampson. Paper from “Society for Ex- 
perimental Stress Analysis, Proceedings”, v. XVII, no. 1, p, 
161-180, 1959. Society for Experimental Stress Analysis, Cam- 
bridge, Mass. (TG265 Sol3p Vis.) 


See also: 7429 (photothermoelastic testing); 7547 (pho- 
tography of solid-gas fluidization ); 7601 (nomogram 
for thermal stresses ). 


METALLURGY 


8230 Indium Discovery, Occurrence, Development, Physi- 
eal and Chemical Characteristics and a Bibliography of 
Indium (Annotated) 1863-1958 Inclusive. Discovery, oc- 
currence, detection, physical properties of Indium, constitution 
of Indium alloy systems, binary, ternary, quaternary, quinary 
systems, low melting solders, bearing and brazing alloys, 
INDALLOY intermediate solders, chemical properties and 
compounds of Indium, chemistry of Indium and a great number 
of Indium alloys are discussed. Maria Thompson Ludwick, 
compiler. 770 pp. 1959. Indium Corporation of America, New 
York. (QD181.15 L96i) 


8231* A New Class of Lead-Base Alloys. Experimental work 
indicates that dispersing a metal powder in Pb improves its 
tensile properties. Made by stirring powders of low solubility 
such as Cu, Ni and Co into molten Pb, the new alloys show 
promise in extending the usefulness of the heavy metal. D. N. 
Williams, J. A. Houck, and R. I. Jaffee. Metal Progress, vy. 
77, no. 2, Feb. 1960, p. 79-81. 


8232 Copper and Copper Alloys. A Survey of Technical 
Progress During 1959. Continued progress has been made in 
the past year in the metallurgy of Cu and its alloys. Discusses 
the principal items of interest concerning such aspects as ex- 
traction, fabrication, finishing, properties and testing. E. Voce. 
Metallurgia, v. 61, Jan. 1960, p. 9-14. 


8233* With Super-Pure Aluminum. Super-pure Al can give 
a product the brilliance of chrome plate, good workability, and 
fast anodized colors without sacrificing strength. Modern Metals, 
v. 16, no. 3, Apr. 1960, p. 62 + 2 pages. 


8234 Quality Requirements of Super-Duty Steels. v. Ill. 
Metallurgical Society Conferences. Proceedings of a Technical 
Conference sponsored by Physical Chemistry of Steelmaking 
Committee of the Iron and Steel Division, Institute of Metals 
Division, and Pittsburgh Section, AIME. Environment of uses 
and required properties, relationships between composition, 
structure and properties, air melting practices, special steel- 
making practices are discussed. R. W. Lindsay, editor. 309 pp. 
1959. Interscience Publishers, New York. (TN705 C76q) 


8235 Reactive Metals. v. II. Metallurgical Society Con- 
ferences. Proceedings of the Third Annual Conference spon- 
sored by Niagara Frontier Section in cooperation with AIME. 
Properties and applications- Titanium alloys, consolidation- 
powder techniques, consolidation-melting and refining, physical 
metallurgy- temperature effects, eal metallurgy- phase re- 
lationships, properties and applications- nuclear, physical metal- 
lurgy- interstitial effects, metal processing and fabricaton are 
discussed. W. R. Clough, editor. 610 pp. 1959. Interscience 
Publishers, New York. (TN607 R22r) 


8236 Effects of Yttrium on the Fabrication and Tensile 
Properties of Two Modified Stainless Alloys. Alloys con- 
taining 55 w/o Fe-22 w/o Ni-17 w/o Cr-2.5 w/o Mo-1.0 
w/o Nb-0.03 w/o C-0.5 w/o Mn-0.5 w/o Si with nominal addi- 
tions of from 0 to 1.5 w/o Y, and 36 w/o Fe-37 w/o Ni-18 w/o 
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Cr-2.5 w/o Mo-1.5 w/o Nb-1.0 w/o Al-0.05 w/o C-0.5 w/o 
Mn-0.5 w/o Si with nominal additions of from 0 to 2.0 w/o Y, 
were prepared by vacuum-induction melting. Alloys containing 
55 w/o Fe were successfully forged in air at 1900 F, rolled at 
1850 F to 0.060-in. sheet and cold rolled to 0.015-in. sheet. 
Fabrication of alloys containing 36 w/o Fe with more than 0.5 
w/o Y was unsuccessful. Addition of Y had relatively no effect 
on the yield and ultimate strength from room temperature to 
1850 F. The ductility of fabricable alloys studied was increased 
at elevated temperatures by increasing Y contents. The greatest 
increase in ductility occurred at 15 w/o Y. John A. De- 
Mastry, Frederic R. Shober, and Ronald F. Dickerson, U. S. 
Atomic Energy Commission, BMI-1420, Feb. 24, 1960, 16 pp. 
(UF767 U3b Contin. ) 


$237 Vacuum Processes in Metalworking. Production of 
yacuum; outgassing, purification, refining and distillation; melt- 
ing and casting; vacuum deposition; sintering; brazing and 
welding; and heat treatment. J. Wesley Cable. 202 pp. 1960. 
Reinhold Publishing Corp., New York. (TN686 Cllv) 


METALS—CORROSION 


8238 Further Experiments on the Prevention of Pitting 
Attack on Cast Iron Propellers by Cathodic Protection. 
Long-term trials in ships have shown that the life of Mg anodes 
fitted to cast iron propellers can be increased by partially en- 
closing the anode in a bakelite or fiberglass shroud. The 
larger the shroud the longer the life, but the smaller the current 
output from the anode. R. I. Higgins and H. H. Collins. 
B.C.1L.R.A. Journal of Research and Development, vy. 8, no. 1, 
Jan. 1960, p. 39-66 + 2 plates. 


8239* Pitting on Investment-Cast Corrosion-Resistant 
Steels. Pitting on the cast surface of investment-cast corrosion- 
resistant stocks has been a major cause of rejected castings in 
investment foundries. It is shown that it occurs after solidifica- 
tion of the casting by the formation of a metal oxide, and 
the subsequent reaction of this oxide with the refractory mold. 
It can be avoided completely by cooling the casting in an O-free 
atmosphere. L. W. Duffen and D. C. Jarman, British Foundry- 
man, v. 53, Feb. 1960, p. 79-82. 


8240 A Model of the Mechanism of Electrochemical Con- 
version From Active to Passive States. A model is developed 
of the mechanism of passivation of metals by oxide films. W. A. 
Mueller. Electrochemical Society, Journal, vy. 107, Mar. 1960, 
p. 157-164. 


8241 Kinetics of the Dissolution of Copper in Aqueous 
Solutions of Aliphatic Amines. Studies of the rate of dis- 
solution of Cu in aqueous solutions of ammonia, and methy!-, 
ethyl-, and n-butylamines under a high pressure of O have 
shown the reaction to occur in two stages: a rapid _pre- 
equilibrium involving the free amine molecule, and a slower 
reaction step involving either the free amine molecule or its 
conjugate acid. S. C. Sirear and D. R. Wiles. Electrochemical 
Society, Journal, vy. 107, Mar. 1960, p. 164-167. 


8242 The Attack of Copper-Gold, Silver-Gold, Nickel- 
Copper, and Silver-Copper Alloys by Sulfur at Elevated 
emperatures, Copper-gold alloys involving 10 to 33 mole ¥ 
Au and Ag-Au alloys involving 12 mole % Au are attacked by 
liquid or gaseous sulfur above 400 C very rapidly with forma- 
tion of a composite scale consisting of an outer homogeneous 
sulfide layer and an inner two-phase layer involving Au-rich 
alloy and sulfide in accord with theoretical considerations. Barry 
D. Lichter and Carl Wagner. Electrochemical Society, Journal, 
v. 107, Mar. 1960, p. 168-180. 


8243 Kinetics of the Oxidation of Antimony. The oxida- 
tion of Sb was studied between 265 and 385 C. The reaction 
is characterized by an initially parabolic growth rate, which 

enerates into a time-independent rate. A. J. Rosenberg, 
4, A. Menna, and T. P. Turnbull. Electrochemical Society, 
Journal, v. 107, Mar. 1960, p. 196-199. 


8244 Titanium-Platinum Electrodes for Cathodic Protec- 
tion in Sea-Water. Platinum-coated Ti seems particularly 
suitable for use as an anode material for cathodic protection in 


429a 


sea-water. The addition of Pt gives an anodic protection which 
is up to ten times greater than that obtainable with Ti alone, 
its durability depending to some extent on the adhesion of the 
Pt plating and hence on the type of plating process used. G. 
Bombara and D. Gherardi. Engineers’ Digest, vy. 21, Feb. 
1960, p. 81-82. (Translated from La Matallurgia Italiana, Italy, 
v. 51, no. 10, Oct. 1959, p. 462-465. ) 


8245 The Oxidation of Niobium. The oxidation rates of 
pure Nb have been measured in dry and moist O and air over 
the range 400-1050 C. It is found that: (1) the form of the 
oxidation-rate/temperature curves for Nb is dependent on the 
specimen shape and dimensions; (2) niobium oxide in contact 
with Nb shows an anion-deficient latticle at temperatures near 
700 C; (3) a cation-deficient lattice is formed in the region of 
450 C and (4) the formation of nonstoichiometric oxides ac- 
celerates oxidation. B. B. Argent. Institute of Metals, Journal, v. 
88, pt. 7, Mar. 1960, p. 301-304. 


8246 Stress Corrosion of Austenitic Stainless Steel by 
High-Temperature Solutions and Contaminated Steam. 18-9 
Niobium-stabilized austenitic stainless steel has been exposed 
to chloride and caustic solutions ranging from 100 ppm to 75% 
at various stresses and tempeartures. The rate of stress-corrosion 
attack has been found to depend not only on the level of stress 
present but on solution strength and temperature. Tests have 
also been carried out in high-temperature, high-pressure steam 
with chloride- and caustic-contaminated specimens. It has been 
found that the attack caused by sodium and potassium hy- 
droxides can be either inter- or transcrystalline, depending upon 
the conditions under which the tests are carried out. P. P. 
Snowden. Iron and Steel Institute, Journal, vy. 194, pt. 2, Feb. 
1960, p. 181-189. 


8247* How Boron Affects Corrosion of Type 304 Stainless. 
Although B improves the corrosion resistance of wrought Type 
304 stainless, the protection it gives is not outstanding by 
present standards. J. W. Farrell and P. C. Rosenthal. Metal 
Progress, v. 77, no. 2, Feb. 1960, p. 101-103. 


8248* Studies on the Corrosion of Stainless Steels in High 
Temperature and High Pressure Water (1) Early Stage of 
Corrosion. Corrosion tests were made on the six types of stain- 
less steels such as 18Cr-8Ni, 25Cr-20Ni, containing Mo or Nb 
etc., in high purity water at the tempearture of 200 C under 
the pressure of 15 kg/cm* and at 300 C under 90 kg/cm’ for 
the duration of 10 to 120 hr. The structures of surface products 
in various stages of corrosion were studied by electron dif- 
fraction and by electron microscope. Tadashi Yanagihara, Goro 
Shimaoka, Seiichi Ikeda, and Kyozo Tomita. National Re- 
search Institute for Metals, Transactions, vy. 1, no. 2, 1959, p. 
126-132. 


8249 Physical Metallurgy of Stress Corrosion Fracture. 
vy. IV. Metallurgical Society Conferences. A Symposium 
sponsored by Committee on Corrosion-Resistant Metals, In- 
stitute of Metals Division, and Pittsburgh Section, AIME. New 
perspectives in the stress corrosion problem, effect of electric 
strain on the electrode potential of metals, surface structure and 
chemical interaction, crack propagation during stress corrosion, 
the initiation and propagation of cracks in the stress corrosion 
of a brass and similar alloys, the role of corrosion products in 
crack propagation in austenitic stainless steel and other prob- 
lems are discussed. Thor N. Rhodin, editor. 394 pp. 1959. 
Interscience Publishers, New York. (TA462 Sy68p) 


8250 Data on the Corrosion Resistance of Electroplated 
Zine Die Castings. Summarizes three programs on a search for 
practical methods of improving the corrosion resistance of elec- 
troplated Zn die castings. The performances of 46 different 
plating systems are tabulated. The data show that duplex Ni 
coatings are efficacious, but perform effectively only when they 
are plated with 0.02 mil, or more, of Cr. A composite of bright 
Ni and 0.055 mil of Cr also was effective in preventing corrosion 
during accelerated and outdoor tests. W. H. Safrenek, H. R. 
Miller, R. W. Hardy, and C, L. Faust. Plating, vy. 47, Apr. 
1960, p. 405-411. 


8251 Development of High-Strength Corrosion-Resistant 
Zirconium Alloys. Approximately 100 ternary and quaternary 
sponge-zirconium alloys were screened for structural and clad- 

ing applications in a natural-U-fueled heavy-water-moderated 
power reactor. The alloy additions studied included 2 to 4 w/o 


Sn, 0.5 to 2 w/o Mo, and 1 to 3 w/o Nb. The effect of 0.1 
w/o Fe and 0.05 w/o Ni additions to the experimental alloys 
was evaluated. All compositions were arc melted, rolled at 
850 C from a He-atmosphere furnace, vacuum annealed 4 hr 
at 700 C, and furnace cooled. Room- and elevated-temperature 
hardness measurements were used to estimate the tensile 
strengths of the alloys, while corrosion resistance was evaluated 
by 1000-hr exposures to static 300 C water. John A. De 
Mastry, Frederick R. Shober, and Ronald F. Dickerson. 
U. S. Atomic Energy Commission, BMI-1418, Feb. 22, 1960, 
18 pp. (UF767 U3b Contin. ) 


8252 Thorex Pilot Plant Corrosion Studies. Il. Corrosion 
of Types 304L, 309SCb, and 347 Stainless Steel During 
Development and Production-Development Periods. Cor- 
rosion data for Types 304L, 309SCb, and 347 stainless steel 
were obtained in a number of process vessels in the ORNL 
Thorex pilot plant. Generally, Types 304L and 309SCb stainless 
steel exhibited comparable corrosion resistance in all environ- 
ments examined. J. L. English. U. S. Atomic Energy Com- 
mission, ORNL-2844, Jan. 20, 1960, 49 pp. (UF767 U30 
Contin. ) 


8253 Toroid Rotator for Small-Scale Dynamic Corrosion 
Studies—Design, Fabrication, and Operation. A description 
of the four-toroid rotator, a relatively simple apparatus par- 
ticularly applicable to the determniation of the corrosive effects 
of flowing solutions or slurries on structural materials, is 
presented in detail. R. M. Warner, G. E. Moore, and H. C. 
Savage. U. S. Atomic Energy Commission, ORNL-2870, Nov. 
15, 1956, 24 pp. ( UF767 U3o Contin. ) 


8254* Seale on Mild Steel in Various Stages of Rolling 
Wire Rod—II. Mill variables, particularly cooling rate, have 
a profound influence on the thickness and structure of the scale, 
particularly on the extent of decomposition of wiistite below 
570 C. All the samples showed evidence of separation of oxide 
from the substrate in the course of oxidation. K. Sachs and 
G. T. F. Jay. Wire Industry, v. 27, Jan. 1960, p. 71-77. 


See also: 7881 (improving corrosion resistance of plated zinc 
base die castings). 


METALS—EXTRACTION AND REFINING 


8255 Open Hearth Proceedings. Proceedings of the Forty- 
second Conference, National Open Hearth Stee! Committee of 
the Iron and Steel Division, AIME, St. Louis, Missouri, April 
6-8, 1959. E. J. Kennedy, editor. A.l.M.E. Open Hearth Pro- 
ceedings, v. 42, 1959, 348 pp. (TS1 Am35o Vis.) 


8256* Melting Temperature of Metals at Very High Pres- 
sures. Effects of pressure on melting points, phase relationships, 
and properties. H. M. Strong. American Scientist, vy. 48, no. 1, 
Mar. 1960, p. 58-79. 


8257 Effect of Vacuum Melting on Mechanical Prop- 
erties of Cast Iron. Use of mullite instead of graphite crucibles 
for experiments, compositions of initial pig irons, tensile 
strengths of irons are discussed. M. Kikuchi and I. litaka. 
Henry Brutcher Translation No. 4312, 6 pp. (From IMONO 
(Castings), v. 30, no. 4, 1958, p. 231-232.) 


8258 Degassing of Steel in Ladle and Mold With Direct 
Electric Current. Exploration of feasibility and advantages of 
degassing steel in ladles and molds with the use of direct elec- 
tric current, degassing of basic open-hearth carbon and alloy 
steels in molds are g heer) V. I. Yavoiskii, et al. Henry 
Brutcher Translation No. 4626, 22 pp. + 10 figures. (From 
Proizvodstvo i Obrabotka Stali i Splavow “Production and 
Further Processing of Steel and Alloys”, Collection of Papers 
No. 38, from Moscow Steel Institute. Metallurgizdat, 1958, p. 
209-225.) Henry Brutcher, Altadena, Calif. 


8259 Automatic Control of Blast Furnace Based on Static 
Pressure Drop. Failure of an earlier automatic control ap- 
paratus for blast furnaces, based on total pressure drop, develop- 
ment of a new apparatus based on partial static pressure drops 
between various higher levels, self-recorded pressure drop charts 


are discussed. N. N. Chernov, et al. Henry Brutcher Translation 
No. 4635, 16 pp. + 7 figures. (From STAL’, v. 18, no, 12, 
1958, p. 1071-1077.) Henry Brutcher, Altadena, Calif, 


8260 Mechanized Charging of Furnaces for Production of 
Ferroalloys. A development of a charging machine for three. 
phase furnaces producing ferrosilicons or other ferroalloys js 
discussed. V. M. Grebenik, et al. Henry Brutcher Translation 
No. 4688, 5 pp. + 2 sketches. (From Nauchnye Doklady 
Vysshei Shkoly - Metallurgiya, no. 1, Jan.-Mar. 1959, p. 68-79, ) 
Henry Brutcher, Altadena, Calif. 


8261 Reduction Reactions in the Blast Furnace. The nature 
of direct and indirect reduction, the carbon balance of charging 
stock, the heat balance of author's blast furnaces and other 
problems are discussed. K. Wakabayashi. Henry Brutcher 
Translation No. 4723, 6 pp. + 2 sketches, (From Tetsu To 
Hagané, v. 45, no. 3, 1959, p. 183-185.) Henry Brutcher 
Altadena, Calif. ‘ 


8262 Desulfurization of Hot Metal Outside the Blast 
Furnace. A review of currently used equipment and methods 
for removal of sulfur from pig iron aa the blast furnace 
and their shortcomings are discussed. M. I. Gromov, et al, 
Henry Brutcher Translation No. 4728, 7 pp. + 2 sketches. 
(From Metallurg, no. 3, Mar. 1958, p. 3-6.) Henry Brutcher, 
Altadena, Calif. 


8263 Contribution to the Metallurgy of the LD Process, 
A preliminary report on research of a refined hot metal com- 
position with a content of 4% C, 1.5% of Mn, 0.6% of Si, 0.1% of 
P and 0.05% of S is briefly discussed. E. Plockinger and M. 
Wahlster. Henry Brutcher Translation No. 4729, 4 pp. + 2 
sketches. (From Berg- und Hiittenménn. Monatshefte, y. 104, 
nos. 10-11, 1959, p. 225-227.) Henry Brutcher, Altadena, Calif. 


8264 Mechanism of Desulfurization of Pig Iron With 
Solid Lime. The mechanism of desulfurization of Fe in the 
presence of two solid phases: Fe and lime, and in the presence 
of one liquid and one solid phase is discussed. M. I. Gromov 
and L, M. Tsylev. Henry Brutcher Translation No. 4758, 8 pp. 
+ 3 sketches. (From Izvest. Akad. Nauk SSSR, OTN, Met. i 
Topl., no. 3, May-June 1959, p. 25-28.) Henry Brutcher, 
Altadena, Calif. 


8265 An Apparatus for the Preparation of Semiconductor 
Grade Silicon by Film Boiling. A film boiling technique is 
used to increase the rate of thermal decomposition of silicon 
tetraiodide. The Si is deposited molten on a submerged in- 
duction-heated graphite shape and is collected after its de- 
arture from the hot zone by flotation. Apparatus is described 
or the synthesis and purification. Ray C. Ellis, Jr. Electro- 
chemical Society, Journal, v. 107, Mar. 1960, p. 222-225. 


8266 Continuous Casting of Sluice-Gate Stems. To with- 
stand many years of immersion in corrosive waters in a Chicago 
drainage project, Ni-Vee bronze alloys, precision-cast by the 
continuous process developed by American Smelting and Re- 
fining Company, were used for the sluice-gate operating stems. 
The composition of the alloy is Cu-88, Sn-5, Ni-5, Zn-2, and 
Pb (max.) 0.1%. Foundry Trade Journal, vy. 108, Feb. 18, 1960, 
p. 203. 


8267 Self-Agglomerating Fluidized-Bed Reduction. It is 
believed that the data obtained from the experimental w 
on the direct reduction of finely-ground Fe concentrates with 
H has demonstrated a mechanism which utilizes the adhesive 
characteristics of the particles in a fluidized bed for the produc- 
tion of rao rediomrth particles of a controlled size. B. 6. 
Langston and F. M. Stephens, Jr. Journal of Metals, v. 12, 
Apr. 1960, p. 312-316. 


8268 Nu-lIron, a Fluidized-Bed Reduction Process. In pilot- 
plant tests, U. S. Steel Corp. has shown that its two-stage iron- 
ore reduction process utilizing H is technically feasible. A 
2000-tpd commercial unit has been designed, but economic 
considerations have delayed construction. T. F. Reed, J. ¢. 
Agarwal, and E. H. Shipley. Journal of Metals, v. 12, Apt. 
1960, p. 317-320. 


8269 How Oxygen Input Affects Open-Hearth Steelmak- 
ing. By using high O flow rates from hot metal to tap, — 
tion rates of 90 to 100 tph are conceivable in a 300-ton furnace. 
Oxygen consumption under these conditions ranges from 
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to 1000 cu ft per ton. A. L. Hodge and C, S. Arnold. Journal 
of Metals, v. 12, Apr. 1960, p. 325-330. 


$270 Factors Affecting Temperature Drop Between Tap- 
ping and Teeming. Statistical equations have been derived for 
expressing the temperature drop between tapping and teeming 
in the case of an open-hearth and basic-oxygen shop. The 
effects of ladle heat losses due to conduction and _ radiation 
during tapping, holding, and teeming have been determined 
theoretically. N. L. Samways and T. E. Dancy. Journal of 
Metals, v. 12, Apr. 1960, p. 331-337. 


$271* Experiences With the Foaming of Metallurgical 
Slags. A study covering definitions and testing methods for 
pumice slag; small scale tests. Foaming without addition of 
water, or by injection of water in the casting jet, or in a pit 
containing stagnant water on the gutter or on the blast plate. 
Foaming of ferrous alloy slag; estimation of foaming methods 
so far known. (Jn German.) Erfahrungen beim Schiumen 
metallurgischer Schlacken. Kurt Sdéuberlich, Joachim Giint- 
her, and Walter Koch. Neue Hiitte, y. 5, Jan. 1960, p. 12-21. 


$272 Practical lronmaking. The design of the blast furnace; 
cooling the furnace; furnace maintenance; effect of coke quality 
on blast furnace operation; preparation of ores I and II; sinter 
plant control; theory of the blast furnace I, II, and III; modifica- 
tions to orthodox operation; auxiliary plant; furnace operation; 
operating procedures I and II; hot blast stoves and other prob- 
lems are discussed. G. D. Elliot and J. A. Bond, 276 pp. 1959. 
The United States Steel Companies Ltd, Sheffield, England. 
(TN705 EL57p) 


8273 Purification of Promethium by Liquid-Liquid Ex- 
traction. A process was developed for separating promethium 
from mixed fission product rare earths by continuous multistage 
countercurrent extraction with 100% tri-n-butylphosphate from 
nitric acid of 12 N or higher concentration. Boyd Weaver and 
F. A. Kappelmann, U.S. Atomic Energy Commission, ORNL- 
2863, Feb. 12, 1960, 25 pp. ( UF767 U3o Contin.) 


8274 Experimental Electric Furnace Smelting of Siliceous 
Manganiferous Materials. ‘The Mn content of the samples 
ranged from 23 to 28%; silica plus alumina content was as high 
as 55%. Over two tons of rhodonite concentrate was prepared 
for smelting tests. Exploratory attempts to produce ferro- 
manganese by smelting rhodonite with silicomanganese and 
limestone were unsuccessful. Lloyd H. Banning, Wallace E. 
Anable, and William F. Hergert. U. S. Bureau of Mines Re- 
port of Investigations 5515, 1959, 16 pp. (TN21 Un3r Vis.) 


8275 Metallurgical Laboratory Data on Reduction and 
Refining of Ceric Oxide and Cerous Fluoride to Cerium 
Ingot. Data developed in this study indicate an improved elec- 
trowinning process for producing higher purity Ce ingot. E. 
Morrice, et. al. U. S. Bureau of Mines Report of Investigations 
5549, 1960, 36 pp. (TN21 Un3r Vis.) 


See also: 8370 (semi-continuous casting of Al). 


METALS—FINISHING, POLISHING, 
AND CLEANING 


8276 Keeping Metals Clean. Acid pickling, hot alkaline 
process, painting, and other procedures are discussed. Corrosion 
Technology, v. 7, Feb. 1960, p. 47-48. 


8277 Flame-Cleaning. Surface Preparation Systems Com- 
ined on ‘Live’ Gas Holder. A new method of cleaning a gas 
holder prior to painting has been used successfully at the 
Leamington Spa gasworks. It involves the use of the strip clean- 
ing technique of passing the flame over the metal surface in 
conjunction with ancillary descaling equipment in order to avoid 
werheating and distortion. Corrosion Technology, v. 7, Feb. 
960, p. 54 + 1 page. 
8278* Modern Ultrasonic Installations for Cleaning, De- 
gassing and Deflocculation. The article deals first with the 
significance of cavitation and barrier-layer friction for cleaning, 
ing and deflocculation. The variation of these forces in 
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the ultrasonic range with frequency generally determines the 
selection of the suitable ultrasonic frequency. Both piezo- 
magnetic and piezoelectric oscillators can be used. The authors 
then give a review of commercial installations for HF powers 
of 2 to 60 kw at low frequencies (10 to 25 ke/s) or 1 to 12 
kw at higher frequencies (400 to 500 ke/s). Finally a few 
examples are given of the use of ultrasonic apparatus for clean- 
ing, degassing and deflocculation. (Jn German.) Moderne Ultra- 
schallanlagen fiir Reinigung, Entgasung und Dispergierung. 
Rolf Esche and Paul Wenk. ETZ: Elektrotechnische Zeits- 
chrift, vy. 12, Ausgabe B, no. 5, Mar. 1960, p. 97-104. 


8279* Developments in Grit Blasting. The Major Mark II 
shot-blast machine, manufactured by Vacu-Blast Ltd., filters 
the finest particles of dust from the exhausted air and is 
specially designed for open-blast work, as described in this 
article. Petroleum, v. 23, Apr. 1960, p. 138-139. 


8280 Internal Sandblasting of Pipelines in Place. The 

procedure, simply stated, is to force sand suspended in an air 

current through a pipeline. Cleaning action begins on the dis- 

charge end of the pipeline and retrogresses to the inlet end. 

Frank H. Love. Petroleum Engineer, y. 32, Mar. 1960, p. 
'27-D28. 


8281 Shake Deburring Rings Up Savings for Cash Regis- 
ter Maker. Small, long, thin, and intricate parts are all handled 
cleanly and efficiently. Devices designed to separate abrasive 
media from parts play an important role. Steel, v. 146, May 2, 
1960, p. 70-71. 


METALS—FOUNDRY PRACTICE 


8282 The Batch Desulphurization of Molten Iron by the 
Calcium Carbide Injection Process. R. B. Coates and J. V. 
Harding. B.C.1.R.A. Journal of Research and Development, 
v. 8, no. 1, Jan. 1960, p. 89-111. 


8283 The Use of Peat in Clay-Bonded Moulding Sands. 
Tests made in the laboratory and on a large scale in foundries 
indicate that peat is a useful addition to green sand molds. It 
is as effective as wood flour in preventing scabbing and has 
two important advantages: the addition of large amounts has 
a less harmful effect on molding properties; dirt inclusions due 
to the friability of molds which have air-dried by standing be- 
fore closing the less frequent. W. B. Parkes. B.C.1.R.A. Journal 
of Research and Development, vy. 8, no. 2, Mar. 1960, p. 
169-176. 


8284" The Effect on a Green Sand of Contamination by 
Used CO.-Process Sand. Laboratory experiments supported by 
practical casting trials have shown that no deleterious effects 
are likely to arise from the contamination of green sand by 
CO.-process sand at levels below 12.5% J. M. Middleton. 
British Foundryman, vy. 53, Feb. 1960, p. 53-57, 


8285* The Effect of CO,-Process Sands on Hot Tearing. 
The paper describes some collaborative work on the effect of 
CO.-process sands on the hot tearing of steel. A satisfactory 
hot-tear test casting has been developed. Under such conditions, 
it has been found that CO,-process sands are no more likely 
to give hot tearing than are normal dry sands. J. M. Middleton. 
British Foundryman, vy. 53, Feb. 1960, p. 67-74. 


8286* The Uncooled Basic Cupola. The paper describes a 
32-in. cupola operated with a basic lining without hot blast or 
water cooling. The cupola melts charges of up to 70% of steel 
and produces Fe with S contents less than 0.020% suitable for 
the production of spheroidal-graphite iron. B. R. Douglas. 
British Foundryman, vy. 53, Feb. 1960, p. 74-78. 


8287* An Improved Nickel-Containing Gunmetal for the 
Production of High-Quality Castings. Results of mechanical 
tests on this alloy show that it has properties better than those 
of the standard gunmetals and is ia susceptible to section- 
thickness effects than those alloys. 4. M. Patton. British 
Foundryman, v. 53, Feb. 1960, p. 82-87. 
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8288 Pressure Die Casting With Vacuum. General ad- 
vantages of use of vacuum in pressure die casting, methods of 
evacuating the air: (1) only from die; (2) from die and ejector 
base; (3) from the entire space between platens; (4) from 
casing surrounding the die and movable part of machine are 
discussed. M. L. Zaslavskii. Henry Brutcher Translation No. 
4612, 10 pp. + 6 figures. (Abridged from Liteinoe Proizvod- 
stvo, no. 7, July 1958, p. 6-8.) Henry Brutcher, Altadena, Calif. 


8289 Gating . . . Aluminum Castings. Discusses the ob- 
jectives of a ideal gating system for Al castings and explains 
ow to design gating. Merton C. Flemings and Howard F. 
Taylor. Foundry, vy. 88, Apr. 1960, p. 72-78. 


8290 High-Quality Aircraft Castings. Designing a jet 
trainer, Norair used alloy 17-4PH investment castings as prime- 
structural components. Chief problems encountered were micro- 
shrinkage and the presence of dendritic delta ferrite. This article 
discusses these problems and how they can be avoided. W. R. 
Roser and K. E. Kuschell. Foundry, y. 88, Apr. 1960, p. 
82-85. 


8291 Melting and Casting of Aluminum Bronzes. Dis- 
cusses properties, casting characteristics, melting, molding, and 
other factors. J. G. Dick. Foundry, v. 88, Apr. 1960, p. 86-90. 


8292 Metallurgy of Iron Castings. Discusses factors not gen- 
erally obvious in cast iron metallurgy but which are important 
in the manufacture of engineering cast irons. William H. 
Moore. Foundry, vy. 88, Apr. 1960, p. 91-97. 


8293 Interfacial Tension and Surface Finish of Sand 
Castings. Problems of wetting, of penetration of voids, of metal- 
pouring atmosphere, of alteration of surface properties, of ex- 
perience with pure metals are discussed. J. F. Kayser. Foundry 
Trade Journal, y. 108, Feb. 11, 1960, p. 161-162. 


8294 Vacuum Treatment of Metals. Types of equipment 
available and their potentialities when applied to the foundry 
and kindred industries are given. Seunlle Trade Journal, v. 
108, Feb. 11, 1960, p. 169. 


8295 Storing Plated Patterns. The correct storing of plated 
patterns is of considerable importance, for generally, whether 
made of metal or wood, they are expensive to produce. Foundry 
Trade Journal, v. 108, Feb. 11, 1960, p. 171. 


8296 Oxygen Enrichment in a Crucible Furnace. Oxygen 
has been widely used for intensifying combustion in the open- 
hearth furnace, both in the UK and abroad. Experiments have 
shown that the O is best used for burning additional fuel. The 
amount of O added is normally about 3%, which enables an 
additional 15% of fuel to be burned, with a consequent reduction 
in the melting time. T. C. Churcher and C, A, Walters. 
Foundry Trade Journal, v. 108, Feb. 18, 1960, p. 191-194. 


8297 Air-Set Cores for Heavy General-Engineering and 
Jobbing Castings. When a Sandslinger system was introduced 
into the authors foundry, a means of achieving increased 
production in the coreshop became necessary. It was discovered 
that “air-setting” cores gave extremely good results, and radical 
changes were made in the coreshop set-up in order to obtain 
the maximum benefits from the new technique. The article deals 
mainly with the production of heavy castings by using these 
special cores. A. M. Shirley. F try Trade Journal, vy. 108, 
Mar. 31, 1960, p. 387-398. 


8298* How Gases Aid Casting. Carbon dioxide is gaining 
popularity as a speedy, economical hardener of cores and molds. 
Nitrogen has growing use as a fluxing agent. This article ex- 
plains the use of these and other gases in casting. Modern Met- 
als, v. 16, no. 3, Apr. 1960, p. 50 + 3 pages. 


8299* Castings Come Off the Mold. A new mold release 

coating eases permanent mold castings from the mold while 

givin a smooth as-cast finish and reducing misruns. Modern 
etals, v. 16, no. 3, Apr. 1960, p. 58. 


8300 Casting of Zirconium Containing Small Internal 
Cooling Holes. The possibility of casting Zr containing internal 
cooling holes was Scaiiented. Castings were made containing 
core materials of Ce sulfide, steel, Cu, and graphite. All core 
materials failed because of either breakdown of core material, 
melting, or lack of structural stability. D. S. Parker. U. S. 
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Atomic Energy Commission, APEX-538, Nov. 1959, 1] pp. 
( UF767 Un3.lap Contin. ) 


8301 Molybdenum Casting Development. The successfy! 
arc casting of Mo into static or centrifugal molds has beep 
demonstrated, and Bureau metallurgists believe that spun-cas 
tubes can be prepared on a production basis. E. D. Cal 

S. L. Ausmus, S. A. O'Hare, and A. H. Roberson. U. 5 
Bureau of Mines Report of Investigations 5555, 16 pp. (TN) 
Un3r Vis.) 


See also: 7977 (die casting of Al); 8312 (casting), 


METALS—HEAT TREATMENT 


8302* Heat Treatment. Carburizing, carbon restoration, car. 
bonitriding, neutral hardening, marquenching, normalizing, an- 
nealing and brazing can all be performed in Ipsen sealed 
quench units. The latest developments in this range allow con- 
tinued operation at 1100 C. Aircraft Engineering, v..32, Mar. 
1960, p. 85 + 1 page. 


8303 Heat Treatment of Pearlitic Malleable Lron. Discusses 
effect of the heat treating cycle on the properties of pearlitic 
malleable iron. Foundry, y. 88, Apr. 1960, p. 98-101. 


8304* Molecular Sieves in Atmosphere Control. These 
synthetic crystalline compounds, now being widely used in 
atmosphere generators, have a great affinity for water and other 
polar compounds, and can separate gases and liquids with 
remarkable selectivity according to their molecular sizes, polarity 
and carbon bond saturation. Herbert W. Westeren. Metal 
Progress, v. 77, no. 2, Feb. 1960, p. 75-78. 


8305* Heat Treating Electroless Nickel Coatings. Electro- 
less Ni coatings containing 7 to 10.5% P can be heat treated to 
obtain various hardness and ductility combinations. The 
maximum hardness (1000 dph.) is independent of P content 
and occurs during the formation of an interim lattice from the 
amorphous structure of the as-deposited plate. K. T. Ziehlke, 
W. S. Dritt, and C. H. Mahoney. Metal Progress, vy. 77, no. 2, 
Feb. 1960, p. 84-87. 


8306* Which Bell Furnace? When the engineer starts to 
select a bell furnace for an application, he must take all of the 
various factors which were discussed in this paper into account. 
To aid in his decision, the characteristics of each type of 
furnace have been tabulated. By referring to the table, he can 
match these characteristics with the job he is trying to ac- 
complish. There are three types of bell furnaces. L. W. J 
son. Metal Progress, v. 77, no. 3, Mar. 1960, p. 87-91. 


8307* Stress-Relieving Aluminium. Quenched parts ae 
cooled to —320 F in liquid N and then heated rapidly in a blast 
of steam. Since this technique is essentially the reverse of 
quenching, stresses induced by previous quenching are reversed 
and largely cancelled out. Metal Treatment and Drop Forging, 
v. 27, Mar. 1960, p. 101-102. 


8308 Automatic Hardening and Tempering of Carbine 
Barrel Forgings. The complete installation comprises one 
pusher-type hardening furnace with an automatic quench : 

a degreasing unit, together with a pusher-type tempering 
furnace, also equipped with quenching and degreasing plant. 
Both the quench units are equipped with oil circulating pumps 
and oil coolers. Each of the furnaces is provided with its own 
set of electrical equipment. Metallurgia, v. 61, Jan. 1960, p. 
32-33. 


8309* Choice of Burner Is the Key to Successful Flame 
Hardening. Flame-hardening, already accepted as a com 
petitive surface hardening technique depends for its successful 
application on burner design and the method of moving bumer 
relative to workpiece. Different burner types are discuss 
B. G. Ward, Jr. Metalworking Production, y. 104, no. 7, Feb. 
17, 1960, p. 289-292. 


8310* Oxy-Acetylene Flame Hardens Gears and Dogs. 
Surface in machine shop at Vauxhall Motors, 


Dunstable, comprises five special-purpose hardening units- 


- 


wo a. 
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two flame- and three induction-hardening machines. Flame- 
hardening machines burn oxyacetylene mixture—which raised its 
own problems. D. J. Fishlock. Metalworking Production, v. 
104, no. 9, Mar. 2, 1960, p. 389-392. 


8311* Heat Treatment of Tool Steels. Tool steels are 
dassified in carbon, non-deforming, shock-resisting, hot-work 
die and high speed categories. Principles of hardening, of heat- 
ing high speed steels, of cooling rates and of ome NE are 
discussed. Edward A. Steigerwald, Tooling © Production, vy. 
95, no. 12, Mar. 1960, p. 51-54. 


See also: 8353 (normalizing and annealing of flat rolled 


products ). 


METALS—MECHANICAL AND 
PHYSICAL PROPERTIES 


8312 Mass Effect on Castings Tensile Properties, a Ra- 
tionalization. Section-size data were converted to solidification 
times, and the influence of this latter casting condition on tensile 
properties was evaluated. A study of the relations between these 
factors resulted in the formulation of a hypothesis for predicting 
the sensitivity of tensile strength to solidification time. G. W. 
Form, P. J. Ahearn, and J. F. Wallace. Paper from “American 
Foundrymen’s Society, Transactions”, v. 67, 1959, p. 65-69. 
American Foundrymen’s Society, Des Plaines, Illinois. (TS200 
Am35t Vis. ) 


8313* The Relationship Between the Boundary Area and 
Hardness of Reerystallized Cartridge Brass. By employing a 
simple linear intercept counting method, the grain- and twin- 
boundary areas of recrystallized cartridge brass were deter- 
mined independently and related to the measured Brinell- 
hardness number. It was found that hardness is not a simple 
function of either the grain- or twin-boundary area alone, but is 
a linear function of the sum of the grain- and twin-boundary 
areas. W. J. Babyak and F. N. Rhines. American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Trans- 
actions, Metallurgical Society, v. 218, no. 1, Feb. 1960, p. 21-25. 


8314* The Morphology of Brittle Fracture in Pearlite, 
Bainite and Martensite. The morphology of brittle fracture in 
pearlite, bainite, and martensite of an essentially plain C steel 
(0.55% C, 1.30% Mn) broken at —196 C was studied with the 
electron microscope. It was noted that the fracture facet size 
varied with the type of structure. It was much larger in the 
pearlite and upper bainite than that in the lower bainite and 
martensite. The martensitic structure which is known to have a 
greater resistance to brittle fracture showed the finest fracture 
as well as the finest structural unit. 4. M. Turkalo. American 
Institute of Mining, Metallurgical, and Petroleum Engineers, 
Transactions, Metallurgical Society, v. 218, no. 1, Feb. 1960, 
p. 24-30. 


8315* Prediction of Elastic Constants of Multiphase Ma- 
terials. The energy theorems of elasticity theory are used to 
find upper and lower bounds on the elastic moduli in tension 
and shear for two-phase materials. A “strength of materials” 
type of approximate solution is also given. Comparison with 
experimental data for a particular alloy system shows good 
correlation for the approximate solution, with the scatter band 
bounded by the predicted limits. B. Paul. American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Trans- 
actions, Metallurgical Society, v. 218, no. 1, Feb. 1960, p. 36-41. 


8316* Vapor Pressure and Thermodynamic Properties of 
Zn-Zr and Zn-U Alloys. Standard free energy, enthalpy, and 
entropy of formation for the compounds in the Zn-U and 
Zn-Zr systems were determined from Zn vapor pressure data. 
Relations for the Zn vapor pressure and free energy as a func- 
tion of temperature are presented. P. Chiotti and G. R. Kilp. 
American Institute of Mining, Metallurgical, and Petroleum En- 
gineers, Transactions, Metallurgical Society, v. 218, no. 1, Feb. 
1960, p. 41-44. 


8317* The Relationship of Structure to Mechanical Prop- 
erties in Udimet 500. The phases present in a Ni-base, Al-Ti 
precipitation hardened alloy, Udimet 500, and their temperature 
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dependence were investigated. The behavior of these phases, to- 
gether with the observed grain-size variations, produce a fairly 
good explanation of the changes in mechanical properties 
brought about by different fabrication and heat-treatment proc- 
esses. M. Kaufman and A. E, Palty. American Institute of 
Mining, Metallurgical, and Petroleum Engineers, Transactions, 
Metallurgical Society, v. 218, no. 1, Feb. 1960, p. 107-116. 


8318* Measurement of Deformation Resulting From Grain 
Boundary Sliding in Aluminum and Aluminum-Magnesium 
From 410° F to 940° F. The contribution of grain boundary 
sliding to total elongation in creep of pure Al was determined 
as a function of stress, strain, temperature, and solid solution 
alloying with Mg. The contribution of grain boundary sliding 
to total deformation does not increase indefinitely with de- 
creasing stress. It was found that a wide variation of the grain 
size had no influence on the contribution of grain boundary 
sliding to total deformation, whereas strain has a marked 
influence, the contribution being highest at the beginning of 
creep deformation and decreasing with increasing strain. Hans 
Brunner and Nicholas J. Grant. American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Transactions, Metal- 
lurgical Society, v. 218, no. 1, Feb. 1960, p. 122-127. 


8319* Deformation Textures in Aluminum-Uranium Al- 
loys. The cold-rolled textures of Al (99.996%), Al-5% U, and 
Al-13% U alloys were obtained to determine the effect of the 
dispersed phase UAl, on the texture of pure Al. There was an 
increase in spread and a decrease in intensity associated with 
increasing U content. W. C. Thurber and C. J. McHargue. 
American Institute of Mining, Metallurgical, and Petroleum En- 
gineers, Transactions, Metallurgical Society, vy. 218, no. 1, Feb. 
1960, p. 141-144. 


8320* Theory of Deformation in Superlattices. In a super- 
lattice, dislocations may be expected to occur in pairs, con- 
nected by a strip of antiphase boundary. Additional ant; »hase 
boundary is normally present as a consequence of the a 
process. At low temperatures, the nature of the deformation is 
determined by the interaction of the dislocation pairs with 
antiphase boundary. At elevated temperatures, where diffusion 
can occur during deformation, the mechanism of deformation 
changes. An increase in high-temperature yield strength and 
creep resistance is observed. Paul A, Flinn. American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Trans- 


actions, Metallurgical Society, v. 218, no. 1, Feb. 1960, p. 
145-154. 
8321* The Effects of Cold Work on the Alloy Cu,Au. 


Specimens of initially ordered and initially disordered CusAu 
were cold worked. Their energy contents increased with strain, 
and at high strains became nearly equal in ordered and dis- 
ordered specimens. The hardness, yield strength, and ultimate 
tensile strength changed with cold work; the rates of change 
and the magnitudes of these properties showed characteristic 
differences between the ordered and disordered alloy. The 
resistivity of the ordered alloy increased gradually with strain 
and approached the value of the disordered alloy; the resistivity 
of the disordered alloy showed a shallow maximum as a function 
of cold work. J. B. Cohen and M. B. Bever. American In- 
stitute of Mining, Metallurgical, and Petroleum Engineers, 
Transactions, Metallurgical Society, v. 218, no. 1, Feb. 1960, 
p. 155-165. 


8322" Influence of Crystallographic Order on Creep of 
Iron-Aluminum Solid Solutions. Creep curves at constant 
stress were recorded for solid solutions containing 0 to 28 at.% 
Al, at temperatures in the neighborhood of the order-disorder 
transformations. The creep resistance changes very rapidly close 
to the critical temperatures; it is sensheld that the state of 
order determines the creep resistance. A. Lawley, J. A. Coll, 
and R. W. Cahn. American Institute of Mining, Metallurgical, 
and Petroleum Engineers, Transactions, Metallurgical Society, 
v. 218, no. 1, Feb. 1960, p. 166-176. 


8323* Pearlitic Malleable Iron. Discusses properties and 
considers future prospects. Shows that pearlitic malleable iron 
has outstanding advantages over other materials. Carl F. 
Joseph. British Foundryman, v. 53, Feb. 1960, p. 58-67. 


8324 Microcracks, and the Static and Dynamic Elastic 
Constants of Annealed and Heavily Cold-Worked Metals. 
Measurements were made, both statically and dynamically, of 
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Y *s modulus, the shear modulus, and Poisson’s ratio for 
annealed and heavily cold-worked Al, Cu, and Ni. No changes 
in moduli were found that could be ascribed to the presence of 
microcracks. An unexpected result is a very large and con- 
sistent difference between the bulk moduli, and Poisson’s ratio, 
determined statically and dynamically—a difference very much 
greater than can be accounted for by the usual thermodynamic 
relationship between isothermal and adiabatic moduli. J. R. 
a British Journal of Applied Physics, v. 11, Feb. 1960, 
p. 81-85. 


8325 Effect of Temperature and Preceding Heat Treat- 
ment on Rupture Strength of an As-Cast and Wrought 
Magnesium Alloy. An investigation into differences in response 
to heat treatment between as-cast and as-hot-worked conditions 
of a Mg alloy was carried out. Microstructures obtained in the 
as-cast and hot-worked states after annealing at various tem- 
peratures are cited. A. A. Bochvar, M. E. Drits, Z. A. Svider- 
skaya, and E. 8. Kadaner. Henry Brutcher Translation No. 
4430, 9 pp. + 4 figures. (From Metallovedenie i Obrabotka 
Metallov, no. 11, Nov. 1958, p. 32-37.) Henry Brutcher, 
Altadena, Calif. 


8326 How to Counteract the Effect of Nitrogen on Steel 
Quality. A study of possibility of eliminating the harmful effect 
of increased N and Al contents in steel, best observed on frac- 
tures of quenched specimens as light areas of a peculiar crystal 
structure, by creating conditions of crystallization of the ingots 
was carried out. Yu. G. Gurevich. Henry Brutcher Translation 
No. 4619, 9 pp. + 4 figures. (From Izv. VUZ, Chern. Metall., 
no. 10, Oct. 1958, p. 31-35.) Henry Brutcher, Altadena, Calif. 


8327 Structural Peculiarities of Brittle and Tough Frac- 
tures of Steel. An X-ray study of brittle and tough fractures of 
a 0.09% carbon steel and a 0.18% C, 0.71 Cr, 0.63 Ni, 0.35 Cu 
cast steel, differing widely in their tough-brittle transition tem- 
perature has been carried out. B. S. Kasatkin and B. A. 
Movchan. Henry Brutcher Translation No. 4686, 6 pp. + 5 
figures. (From Izv. Akad. Nauk SSSR. Otd. Tekh, Nauk. no. 
5, May 1956, p. 151-153.( Henry Brutcher, Altadena, Calif. 


8328 Resistance to Deformation of Aluminium and Some 
Aluminium Alloys. Its Dependence on Temperature and 
Rate of Deformation. R. R. Arnold and R. J. Parker. In- 
stitute of Metals, Journal, v. 88, pt. 6, Feb. 1960, p. 255-259. 


8329 Intergranular Cavitation, Structure, and Creep of a 
Nimonic 804-Type Alloy. Microscopic examination of fractured 
creep specimens of a Nimonic 80A-type alloy now reveals a con- 
nection between intergranular cavitation and structure. The 
types of intergranular cavity formed depend on carbon content 
and microstructure. C. W. Weaver. Institute of Metals, Journal, 
v. 88, pt. 7, Mar. 1960, p. 262-300. 


8330 Grain-Boundary Sliding in Copper Bicrystals. The 
henomenon of grain-boundary sliding has been studied in 
amore of Cu so oriented as to minimize slip in the adjoining 
grains. It is suggested that two different physical phenomena 
have been observed which act to produce tangential grain dis- 
placements along a common boundary: one is ideal grain- 
boundary sliding, and the other is grain-boundary-zone shear. 
Sliding is spasmodic, with no incubation time. J. Intrater and 
E. S. Machlin. Institute of Metals, Journal, v. 88, pt. 7, Mar. 
1960, p. 305-310. 


8331 The Creep and Rupture Properties of 244% Chro- 
mium-1 % Molybendum Quality Steel. A summary of British 
data (1% creep strain and rupture). J. D. Murray, J. S. Blair, 
G. G. Foster, H. W. Kirkby, and J. Blackhurst. Iron and 
Steel Institute, Journal, v. 193, pt. 4, Dec. 1959, p. 354-359. 


8332 Some Changes in the Mechanical Properties of Mild 
Steel Caused by Fatigue Stressing. Changes in the stress/ 
strain curve and hardness were followed during the fatigue of 
strain-aged mild steel. Initially the hardness falls, and if the 
specimen temperature does not rise, the hardness continues to 
fall until fracture. If the specimen is allowed to become hot, 
the hardness increases over a comparatively short number of 
cycles, and then remains roughly constant until fracture occurs. 
A tentative dislocation model is advanced to explain these 
results. G. F. Modlen and G. C. Smith. Iron and Steel In- 
stitute, Journal, v. 194, pt. 2, Feb. 1960, p. 154-159. 


8333* Calculation of the Energy of Impact When Testing 


Metals for Repeated Impact. Calculations for the gravity drop 
hammer head and the elastic force of springs. A formula jg 
given for evaluating the error in the calculation of the energy 
of impact for machines with two eccentrics because of the jn- 
crease of the motion of the head of the hammer. Formulas and 
amplitude curves are given for determining the parameters of 
energy and impact in impact-fatigue machines. (In Russian, ) 
O vychislenii energii udara pri ispytaniiakh metallov na povtor- 
nyi undar. G. la. Smokotin and V. 1. Kopytov. lzvestiia Vys- 
Uchebnykh Zavedenii, Gornyit Zhurnal, 1959, no. 8, p, 
49-5 . 


8334 Transmission Electron Microscopy Studies of the 
Mechanism of Plastic Deformation. Observation of the de. 
formation of thin Al specimens inside the transmission electron 
microscope revealed the intimate connection between deforma- 
tion and the nucleation and motion of dislocations. Nucleation, 
slip propagation, and the progress of deformation to the point 
of rupture were observed visually on the fluorescent screen and 
photographed by both “still” and motion picture techniques, 
In this way even the detailed predictions of the dislocation 
theory of deformation were confirmed, and the new phenomena 
of grain boundaries acting as “donors” or “acceptors” of dis- 
locations was discovered. Aurel Berghezan and Angéline 
Fourdeux. Journal of Applied Physics, vy. 30, Dec. 1959, p. 
1913-1922. 


8335 Eddy-Current Method for Measuring the Resistivity 
of Metals. The measurement is made by noting the rate of 
decay of flux from a bar situated in an external magnetic field 
that has been rapidly reduced to zero. The method is suitable 
for specimens greater than 5 x 10°*° cm in diameter. For a speci- 
men one cm in diameter, resistivities from 10°'' to 10°° ohm-cm 
may be measured with an error of less than three per cent. The 
method requires no contact to the specimen, and local values of 
resistivity may be measured. Several applications are described. 
C. P. Bean, R. W. DeBlois, and L. B. Nesbitt. Journal of 
Applied Physics, v. 30, Dec. 1959, p. 1976-1980. 


8336 Cratering and Shock Wave Phenomena in Steel 
Plates at High Impact Speeds. The impact of Al projectiles on 
steel plates for impact velocities of 2500 m/sec to 3000 m/sec 
and about 1100 m/sec was studied. Crater volume and penetra- 
tion were measured. Shock wave velocity from the free surface 
was determined and the particle velocity calculated. For an- 
nealed 4130 steel plates impacted at 2750 m/sec average 
velocity, the average free surface particle velocity was 0.205 
mm/s sec. Existing theory on cratering and penetration gave 
excellent agreement with the observed values. Earle B. May- 
field and James W. Rogers. Journal of Applied Physics, v. 31, 
Mar. 1960, p. 472-473. 


8337 Low-Temperature Transport Properties of Com- 
mercial Metals and Alloys. Il. Aluminums. III. Gold- 
Cobalt. The thermal conductivity, electrical resistivity, Lorenz 
number, thermoelectric force, and thermoelectric power are 
given in the temperature range 4-120 K for ten aluminums and 
Al alloys: high-purity, 1100-F, 1100-0, 3003-F, 2024-T4, 
5052-0, 5083-0, 5086-F, 5154-0, and 6063-T5. The thermal 
conductivity, electrical resistivity, and Lorenz number were 
given in the temperature range 4-100 K for the widely used 
thermocouple wire, gold-2.1 atomic € Co alloys. Il. Robert L. 
Powell, William J. Hall, and Hans M. Roder. U1. Robert 
L. Powell, M. D. Bunch, and Edward F. Gibson. Journal of 
Applied Physics, v. 31, Mar. 1960, p. 496-505. 


8338 Effect of Fast Neutron Bombardment at Various 
Temperatures Upon the Young’s Modulus and _ Internal 
Friction of Copper. Studies were made of the variations of in- 
ternal friction and elastic modulus during irradiation of pure Cu 
crystals at a number of temperatures in the range 90 K to 
300 K. The results are interpreted in terms of pinning of dis- 
location lines by radiation defects migrating from their points 
of origin. In terms of the room-temperature value, the disloca- 
tion pinning rate is 2.5 x 10°* in the range 100 K to 140 k and 
(from previous measurements) of the order of 2.5 x 10™ at 
20 K. D. O. Thompson and V. K. Paré. Journal of Applied 
Physics, v. 31, Mar. 1960, p. 528-535. 


8339 Why Metals Break and What To Do About It. Sum- 
marizes present knowledge concerning theory and mechanism 
of fatigue, brittle, tension, and stress-corrosion failures. Includes 


cast 
Mat 

834 
Hye 
pers 
wel 
abo 
mel 
are 
R. 
834 
ture 
out 
110 
ticu 
Pro 
834 
vari 
cus: 
mot 
Ha 
Sol 
834 
Cre 
mat 
or 
ten: 
pos 
whi 
mal 
and 
Exy 
15- 
bric 
834 
Me 
Ste 
sis 
Exy 
Vis 
834 
tur 
tric 
met 
pur 
der 
Jus 
MI 
834 
Rol 
fric 
tub 
of | 
Bru 
Met 
Cal 
834 
a 
app 
vest 
Cari 

434a 


case histories and a selected bibliography. Donald Peckner. 
Materials in Design Engineering, v. 51, Apr. 1960, p. 127-142. 


3340 Embrittlement by Hydrogen and Other Interstitials. 
Hydrogen embrittlement is sensitive to strain rate and tem- 
perature. Delayed failure and slow strain rate embrittlement 
were observed in metals other than steels and can be brought 
about by interstitials other than H. Slow strain rate embrittle- 
ment, strain-aging embrittlement, and brittle delayed failure 
are all manifestations of the same basic phenomenon. Alexander 
R. Troiano. Metal Progress, v. 77, no. 2, Feb. 1960, p. 112-117. 


8341* Properties of Malleable Iron at Elevated Tempera- 
ures. Elevated-temperature properties of malleable irons point 
out their excellent load-carrying ability. Already in service at 
1100 F, malleable iron parts will find greater application par- 
ticularly where strength and resistance to creep are important. 
L. C. Marshall, G. F. Sommer, and D, A, Pearson. Metal 
Progress, v. 77, no. 3, Mar. 1960, p. 102-107. 


8342 Magnetic Properties of Polyerystalline Materials. The 
variation of the magnetic Q with internal magnetization is dis- 
cussed, using both the domain rotation and the domain-wall 
motion model of magnetization change. D. M. Grimes, R. D. 
Harrington, and A, L. Rasmussen. Physics and Chemistry of 
Solids, v. 12, no. 1, Dec. 1959, p. 28-40. 


8343 A Versatile High-Temperature Testing Machine for 
Creep, Stress Relaxation and Static Tension Tests. A testing 
machine is described which by various arrangements of com- 
ponents permits the following tests to be performed: creep both 
for small and for large strains, stress relaxation, and short-time 
tension tests. The novel features include means for accurate 
positioning of the specimen within the furnace, an extensometer 
which will compensate for dimensional instability of the test 
material, grips with spherical seats at the ends of the specimen, 
and means for minimizing the effects of vibration and shock. 
W.N. Findley and W. J. Worley. Paper from “Society for 
Experimental Stress Analysis, Proceedings”, v. XVII, no. 1, p. 
15-22, 1959. Society for Experimental Stress Analysis, Cam- 
bridge, Mass. (TG265 Sol3p Vis. ) 


8344 A Method for Determining the Tensile Properties of 
Metals at High Rates of Strain. A. L. Austin and R,. F. 
Steidel, Jr. Paper from “Society for Experimental Stress Analy- 
sis Proceedings”, v. XVII, no. 1, p. 99-114, 1959. Society for 
— Stress Analysis, Cambridge, Mass. (TG265 Sol3p 
jis. ) 


8345" Properties of Metals and Alloys at Low Tempera- 
tures. Functional relationships between temperature and elec- 
trical resistance of stress-free metals; the T. increase of many 
metals at low temperatures; effect of magnetic fields and im- 
purities on electrical resistance. (In German.) Ejigenschaften 
der Metalle und Legierungen bei tiefen Temperaturen. Eduard 
Justi. Zeitschrift fiir Metallkunde, v. 51, Jan. 1960, p. 1-17. 


See also: 8257 (mechanical properties of cast iron); 8364 


(formation of crystalline voids during creep). 


METALS—MECHANICAL WORKING 


8346 Use of Molybdenum Sulfide as a Lubricant for Cold 
Rolling of Tubes. Procedure developed for depositing MoS. 
onto surface of tools (plugs). Effect of sulfide coating on 
friction coefficient, pressure of stock on rolls, and sticking of 
tubes to working surface of plug. Relation between effectiveness 
of MoS, lubrication and specific pressure of metal on plug. 
I. M. Pavlov, lu. F. Shevakin, and Iu. S. Seidalier. Henry 
Brutcher Translation No. 4678, 4 pp. (From Izv. VUZ, Chern, 
on no. 7, July 1958, p. 191-193.) Henry Brutcher, Altadena, 
alif. 


8347 Rolling Aluminium Foil. An Experimental Study on 
a Modern Mill. Aluminum foil can be rolled very easily, in 
apparent contradiction to the theory of rolling. In order to in- 
vestigate such features, some experimental investigations were 
carried out. As regards strip tension, the power loss exceeds 50% 
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of the input to the reel motor at the start of the pass and 
decreases gradually to 17.5% as a coil builds up in rolling thin 
gages. The mill modulus was determined in order to investigate 
the problem of the stiffness of the mill and also to study the 
effect of speed on the foil gage. Y. Yokote and S. Nomura, In- 
stitute of Metals, Journal, v. 88, pt. 6, Feb. 1960, p. 241-254. 


8348 Some Experiences in Cold Rolling Thin Alloy Strip. 
Describes some of the mills used for rolling thin strip, with 
particular emphasis on the operating technique peor Ran on the 
Sendzimir mill. Brief reference is made to the mechanical char- 
acteristics of the material roiled. The layout of the essential 
units of the Sendzimir mill is described, and the operating tech- 
nique, specific rolling schedules, and roll contours are quoted, 
H. H. Scholefield, 1. E. Riley, E. C. Larkman, and D. W. 
Collins, Institute of Metals, Journal, v. 88, pt. 7, Mar. 1960, p. 
289-295. 


8349 Developments in Electrical Equipment for Reversing 
Plate Mills. Reviews recent developments, with particular ref- 
erence to control systems. H. S. Brown and A, P. Baines. Iron 
and Steel Institute, Journal, v. 194, pt. 2, Feb. 1960, p. 225-240. 


8350 Some Aspects of Plate-Mill Design and Layout. Some 
of the most important features, e.g. slab conditioning, slab 
handling, details of mill design, and type of finishing equipment 
are discussed in this paper. Advances in design are very fast. 
A. Marshall. Iron and Steel Institute, Journal, vy. 194, pt. 2, 
Feb. 1960, p. 240-248. 


8351* Some Considerations in the Selection and Use of 
Water Soluble Cutting and Grinding Fluids. Clyde A. 
Sluhan,. Lubrication Engineering, v. 16, Mar. 1960, p. 110-118. 


8352" Hydroforging ...a New Fabricating Technique for 
Tubing. In centrifugally cast tubes of austenitic stainless steel, 
the coarse columnar structure can be broken up by a drastic 
hydraulic expansion from the inside. Annealing at 1950 to 
2050 F recrystallizes the cold-worked metal and removes all 
residual stresses. Yield and tensile strengths rise 16 to 20% with- 
out loss in ductility. M. L. Samuels. Metal Progress, v. 77, no. 
2, Feb. 1960, p. 69-74. 


8353 Metallurgical Society Conferences. 1. Flat Rolled 
Products: Rolling and Treatment. Factors affecting strip 
profile in cold and hot strip mills; influence of hot strip profile 
on subsequent operations; surface texture of flat rolled prod- 
ucts; continuous normalizing and continuous annealing of 
sheet; theory and evolution of coil heating practice in steel 
mills; strip annealing in liquid sodium. T. E. Dancy and E. L. 
Robinson, editors. 128 pp. 1959. Interscience Publishers, New 
York. (TS340 Am35.5f) 


8354 Which Copper Alloy? Tests made on various cold- 
heading alloys show a wide range in properties. R. J. Christine. 
Product Engineering, v. 31, no. 18, May 2, 1960, p. 42-45. 


8355 Chill Puts New Life in Tools. Coolants at subzero tem- 
peratures keep tool-weakening heat away from the cutting edge. 
Steel, v. 146, May 2, 1960, p. 66-69. 


8356* Hydrospark Forming . . . Evolution of the Process. 
The electrical spark discharge in liquids appears to be a con- 
venient and powerful method of converting electrical to me- 
chanical energy. The use of the electrohydraulic effect as a 
metalworking tool has certain inherent advantages, such as 
simplicity, which may make it economically feasible in metal 
forming applications. Much as in explosive forming, the energy 
may be applied to the metal being worked either through a 
liquid medium or by actuating a ram which forms the metal. 
H. J. Wagner and J. G. Dunleavy. Tool Engineer, y. 44, 
no. 3, Mar. 1960, p. 83-86. 


8357" Analysis of Cutting Force ...A Work-Energy Ap- 
proach, Cutting force and horsepower for machining operations 
can be quickly calculated for any material when the shear 
angle and the ultimate shear strength of the material are 
known. Heinrich Heinmann. Tool Engineer, vy. 44, no. 3, Mar. 
1960, p. 101-104, 


8358* Forming Titanium With Resistance-Heated Dies. 
Creep forming of aircraft parts has been made more efficient by 
using resistance-heated stainless-steel dies. Details of die con- 
struction and production results are discussed. Richard Ludwig. 
Tool Engineer, v. 44, no. 3, Mar. 1960, p. 107-109, 
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8359* Recent Developments in Ultrahigh-Speed Machin- 
ing. Robert L. Vaughn and Robert T. Krueck. Tool Engineer, 
v. 44, no. 4, Apr. 1960, p. 95-100. 


8360* Drilling High-Strength Materials. Too! life is critical 
in drilling high-strength material and can be improved re- 
markably by proper choice of drill design and cutting condi- 
tions. Describes a series of extensive tests which were made to 
provide a general guide for drilling both extremely hard ma- 
terials and thermal-resistant materials. E. A. Brezina, R. L. 
Johnson, R. G. Kennedy, and N. W. Marrotte. Tool Engineer, 
v. 44, no. 4, Apr. 1960, p. 101-104. 


8361* Why Form Explosively? Forming at 300 to 800 feet 
per second, using energy from high-explosives, is practical from 
a production point of view. Equally important is the fact that 
ractical economics also may favor the adoption of this process 
y industry. A. Frank Watts and Dorsie C. Harleman. Tool 
Engineer, v. 44, no. 4, Apr. 1960, p. 109-112. 


8362* Cold Swaging . . . Extends Design Horizons. 
Swaging not only lends itself to the production of varied in- 
ternal contours with extremely close tolerances, but also results 
in the production of extremely fine surfaces. Gun-barrel rifling 
can be swaged with considerable cost savings over other meth- 
ods. P. A. G. Carbonaro and S. Valencia. Tool Engineer, vy. 
44, no. 4, Apr. 1960, p. 113-117. 


8363* Construction and Efficient Design of Wire Twisting 
Plant. H. W. Aengeneyndt. Wire, no. 45, Feb. 1960, p. 14-20. 


See also: 8151 (fabrication and joining of Be). 


METALS—METALLOGRAPHY, 
TRANSFORMATIONS, AND STRUCTURES 


8364* The Effect of Grain Boundary Migration on the 
Formation of Intercrystalline Voids During Creep. The in- 
fluence of grain-boundary migration on the formation of inter- 
crystalline voids during creep was investigated. Grain-boundary 
migration minimizes, or even prevents, void formation. This 
effect gives rise to the abnormally high ductility and the trans- 
crystalline mode of fracture observed in Cu at high tempera- 
tures. C. W. Chen and E. S. Machlin. American Institute of 
Mining, Metallurgical, and Petroleum Engineers, Transactions, 
Metallurgical Society, v. 218, no. 1, Feb. 1960, p. 177-179. 


8365 Some Experiments Concerning the As-Cast Grain Size 
in 30 Per Cent Chromium Cast Irons. An investigation of 
some of the factors which control the as-cast grain size of 30% 
Cr cast irons is described. A fine grain size may be obtained 
by pouring these irons at low temperatures or by additions of 
either Ti or N. The grain size may also be changed by vibrating 
the mold during casting. The influence of these grain refining 
techniques on the tensile strength, hardness and microstructures 
of the irons has also been studied. J. Rickard. B.C.1.R.A. Jour- 
nal of Research and Development, v. 8, no. 2, Mar. 1960, p. 
200-216. 


8366 Transfer of Carbon Into Solid Solution During In- 
duction Heating of Chromium Steels. Study of conditions 
under which C passes into solid solution as a prerequisite to the 
establishment of optimum heat treating practices for chromium- 
alloyed steels. X-ray photographs and photometric curves are 
discussed. I. N. Kidin. Henry Brutcher Translation No. 4634, 
10 pp. + 11 figures. (From Proizvodstvo i Obrabotka Stali i 
Splavov “Production and Further Processing of Steel and Al- 
loys”, Collection of Papers No. 38 from the Moscow Steel In- 
stitute, Published by Metallurgizdat, 1958, p. 405-419.) Henry 
Brutcher, Altadena, Calif. 


8367 Coalescence of Graphite in Malleable Iron. A study 
of rate coalescence and number graphite inclusions in 


malleable cast iron of 2.32% of C, of 1.09% of Si, of 0.22% of 
Mn, of 0.49% of P, of 0.0041% of S, graphitized at 950 C was 
carried out. O. M. Galemina. Henry Brutcher Translation No. 
4687, 3 pp. + 2 figures. (From Doklady Nauchn. Vyssh. 
Shkoly - Metall., no. 1, Jan.-Mar. 1959, p. 168-169.) Henry 
Brutcher, Altadena, Calif. 


8368 Ultrasonic Treatment of Solid Metals and Alloys for 
Accelerated Diffusional and Diffusionless Processes, Trane 
formations in metals and alloys as affected by ultrasonic waye 
parameters; particulars on kinetics of transformation processes 
during one half-period of a vibration are discussed. BE, 4, 
AVftan. Henry Brutcher Translation No. 4715, 13 pp. + 9 
figures. (From Nauchn. Doklady Vyssh. Shkoly - Metallurgiya, 
~ Jan.-Mar. 1959, p. 19-24.) Henry Brutcher, Altadena, 
alif. 


8369 Dendritic Inclusions in AlSb Grown-Junction Diodes, 
One of the causes for anomalies, found in grown-junction diodes 
of aluminum antimonide, has been the inclusion of impurities jp 
the form of long filaments, which in some cases pass through 
the junction. The peak inverse voltage of grown-junction AlSh 
diodes generally has been consistent with values expected for 
material of a given carrier concentration, and general unj- 
formity has been observed in the electrical properties of dif. 
ferent diodes cut from the same ingot. In several AlSb crystals, 
p-n junctions were grown by adding Te or Se to the melt after 
pulling had commenced. H. C. Gorton, Electrochemical Society, 
Journal, vy. 107, Mar. 1960, p. 248-249. 


8370 “Giant” Chromium Intermetallics in Commercial AL 
Zn-Mg-Cu Alloys. Very coarse crystals, up to 0.1 in. in length, 
found in large extrusions of an alloy to specification D.T.D, 
683A, were identified as primary crystals of CrAl:, with Cr 
partially replaced by other transition elements, which grew 
under virtually isothermal conditions in the liquid-metal head 
during semi-continuous casting. Variations in casting conditions, 
short of turbulent pouring which was undesirable for other 
reasons, did not prevent their occurrence. L. E. Steele and 
D. L. W. Collins. Institute of Metals, Journal, v. 88, pt. 6, Feb. 
1960, p. 260-265. 


8371 The Effect of Structural Imperfections on the Age- 
Hardening of Aluminium-Zine Alloys. The age-hardening of 
Al alloys containing 9, 17, and 25% Zn, respectively, has been 
studied at room temperature. A serious discrepancy existed be- 
tween the observed rate of hardening and that calculated from 
the value of the diffusion coefficient, Dz», extrapolated to room 
temperature. R. D. Garwood and A, L. Davies. Institute of 
Metals, Journal, vy. 88, pt. 7, Mar. 1960, p. 311-317. 


8372 Corrosion and Metallographic Study of Stainless 
Steels Using Potentiostat Techniques. The characteristics of 
the potentiostat and the signficance of potential polarization 
curves depending on the chemical composition of the alloy and 
the etching characteristics of their phases are described. The 
effect of Cr, Ni, and other alloying elements on the corrosion 
current and properties of stainless steels in regions of activity, 
transpassivity, and secondary passivity was examined. Vladimir 
Cihal and Milan Prazak. Iron and Steel Institute, Journal, vy. 
193, pt. 4, Dec. 1959, p. 360-367. 


8373 The Tempering Characteristics of Low-Carbon Low- 
Alloy Steels. An investigation of the tempering characteristics 
of low-carbon steels containing Mn, Ni, Cr, Mo, W, V, and Ti 
as alloying elements. A base composition of %%¥Mo-B was used 
in order to have both bainitic and martensitic structures before 
tempering. It was possible to distinguish clearly between the 
effect of Mo, W, V, and T which produced marked secondary 
hardening, and Mn and Ni which did not. The main feature of 
the microstructural examination was that the elements which 
produced marked secondary hardening produced separately 
nucleated carbides (e.g. MosCV.:C;), whereas Mn and Ni did 
not form a separate carbide. K. J. Irvine and F. B. Pickering. 
Iron and Steel Institute, Journal, v. 194, pt. 2, Feb. 1960, p. 
137-153. 


8374 The Kinetics of First-Stage Graphitization in Fe 
and Fe-Co-C Alloys. Studies were made by dilatometric and 
microscopic methods. The rate of graphite nucleation per unit 
volume and the rate of growth of graphite have been measured, 
and in the latter alloys, the influence of Co and C on these 
variables has been studied. The activation energies of the 
component reactions have been derived for all the alloys. The 
results suggest that the energy of nucleus formation is sensitive 
to the composition of the alloy, and that growth is controlled by 
the rates of cementite solution and graphite crystallization. 4 
S. Appleton. Iron and Steel Institute, Journal, vy. 194, pt. 2 
Feb. 1960, p. 160-168. 
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$375 The Constitution of the lron-Niobium-Silicon System. 
Specimens were examined by X-ray analysis for 1000 C 
equilibrium. There occur 15 binary and at least six, possibly 
nine, ternary phases; the diagram arising is complex, par- 
ticularly in the regions richer in Fe and Nb. H. J. Goldschmidt. 
Jron and Steel Institute, Journal, vy. 194, pt. 2, Feb. 1960, p. 


169-180. 


8376 ©Liquidus-Solidus Relations in the System lron- 
Aluminum. The addition of Al to Fe produces a very slight rise 
in the freezing point. The system contains two eutectics in the 
region 65-75 at.@ Al, and the previously accepted diagram is 
shown to be incorrect in indicating a peritectic horizontal. J. R. 
Lee. Iron and Steel Institute, Journal, v. 194, pt. 2, Feb. 1960, 
p. 222-224. 

8377 On the Behavior of Thermal Vacancies in Pure 
Aluminum. The results are reported of an investigation of 
quenched-in prismatic dislocation loops in super-purity Al. Some 
new eflects have been observed: in particular, that loops tend 
to be grouped in clusters containing a surplus of loops of one 
orientation; that more than four loop orientations are realized; 
and that often pairs of similarly shaped loops are present in the 
quenched material. It is concluded that vacancies aggregate into 
three dimensional clusters, containing from a few to a few 
hundred or even thousand vacancies, before being converted 
into prismatic loops. Doris Kuhlmann-Wilsdor{ and H. G. F. 
Wilsdorf. Journal of Applied Physics, v. 31, Mar. 1960, p. 
516-525. 

8378 Grain Boundaries in Germanium. The relative en- 
ergies and the boundary orientations of simple tilt boundaries in 
Ge crystals have been measured. The measurements were made 
on columnar tricystals prepared by the modified Czochralski 
method. The orientations of the columnar tricystals were either 
{100} and {111} isoxial or (100) isoplanar. The relative 
grin boundary energies were measured as a function of the 
angular misorientation @ between two grains. The crystallo- 
graphic orientations of the grain boundary plane were also 
determined. Richard S. Wegner and Bruce Chalmers. Journal 
of Applied Physics, v. 31, Mar. 1960, p. 581-587. 


8379 Grain Boundary and Lattice Diffusion in Poly- 
crystalline Bodies. Diffusion in a polycrystalline body is dis- 
cussed under the assumption that two inter-related mechanisms 
consisting of diffusion through the grains and in the boundaries 
around the grains are dominant in different penetration regions. 
The general behavior of the average concentration-distribution 
of diffusant was described for the separate action of each 
mechanism, and the effects of their combined action was in- 
ferred. A realistic diffusion model for a polycrystalline body and 
a suitable empirical function to describe the loss of diffusant 
from the boundaries to the grains form the basis for these 
computations. H. S. Levine and C. J. MacCallum. Journal of 
Applied Physics, v. 31, Mar. 1960, p. 595-599. 


8380 Crowth of Gallium Arsenide by Horizontal Zone 
Melting. The growth of single crystals of GaAs is discussed 
with reference to the horizontal zone melt technique. The 
crystalline perfection and polarity of grown crystals can be 
determined from a study of edge dislocations revealed on 
{111} by an HF, H.O, etchant. Evidence of good thermal 
control during crystal growth was found from a correlation be- 
tween the incidence of dislocations and the shape of the 
freezing interface. Dislocation densities can be reduced to a 
very low order by careful control of growth conditions. J. L. 
Richards. Journal of Applied Physics, v. 31, Mar. 1960, p. 
600-603. 


8381 Evidence for Dislocation Reactions in Copper. Ob- 
servations of slip lines and etch pits at dislocations on a Cu 
crystal hardened by irradiation and deformed by bending are 
interpreted in terms of dislocation reactions. F. W. Young, Jr. 
and T. S. Noggle. Journal of Applied Physics, v. 31, Mar. 
1960, p. 604-606. 


8382 On the Dynamical Theory of Diffusion in Crystals. 
Ill. Some Model Calculations and Relation of Continuum 

eory. Some simple models are considered which permit exact 
evaluation of the various dynamical parameters of the theory of 
crystal diffusion previously proposed. The restrictions of the 
models are briefly analyzed, and the mass dependence proposed 
by Bak and Prigogine is compared with the quasi-equilibrium 
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model and the discrepancy discussed. 4. W. Lawson, Stuart 
A, Rice, Roger D. Corneliussen, and Norman H. Nachtrieb. 
Journal of Chemical Physics, v. 32, Feb. 1960, p. 447-455. 


8383 The Formation of Intermediate Alloy Layers in the 
Inter-Diffusion of Metals. Usually al! equilibrium phases are 
formed in a diffusion couple of two metals, but the conditions 
where this may not occur are discussed. Once nucleated, a 
phase layer should grow parabolically if growth is controlled by 
volume diffusion through the layer. However, if grain boundary 
diffusion predominates at low temperatures the index n in the 
growth equation x kti/n may lie between 2 and 4, J. D. 
Baird. Journal of Nuclear Energy, v. 11, nos. 2-4, pt. A, Feb. 
1960, p. 81-88. 


8384* A Modified Phase Diagram for Stainless Steel Weld 
Metals. A revised diagram for predicting the amount of ferrite 
in stainless steel welds is proposed. It accounts for the 
austenitizing effect of N in the welding rod. Predictions are 
closer to true ferrite content than was possible with the original 
Schaeffler diagram. W. T. DeLong. Metal Progress, vy. 77, no. 2, 
Feb. 1960, p. 98-100. 


8385" Crain Size in High-Alloy Hot Work Toolsteels. An 
isothermal method for outlining grains enables investigation of 
composition and heat treatment effects on high-alloy toolsteels. 
Tungsten inhibits grain growth, and rehardening treatments 
result in duplex structures. R. F. Harvey. Metal Progress, vy. 77, 
no. 2, Feb. 1960, p. 109-111, 


8386* Application of Electron Microscopy Thin Films and 
Their Use in Metallurgy. Direct examination under the elec- 
tron microscope of thin metal films has the advantage of making 
the diffraction and microdiffraction diagrams of the electrons 
correspond with the micrographic images. However, the tech- 
nique of preparing very thin films has proved both long and 
difficult. Moreover, it could only be used in exceptional cases 
for alloys, and it did, in fact, remain the special province of 
highly specialized laboratories. The authors, of the Research 
and Physical Test Laboratory of the Pechiney Company at 
Chambery, have developed a quick and simple method, ap- 
plicable to most metals and alloys. Adrien Saulnier and Paul 
Mirand. Metal Treatment and Drop Forging, v. 27, Mar. 1960, 
p. 91 + 10 pages. 


8387* Electron Diffraction Study of Oxide Films Formed 
on Molten Alloys. Electron diffraction studies were made on 
the oxide films formed on molten Pb-1%Sn, Pb-0.5%Zn, Pb-1%Cd, 
Pb-1%Sb, Pb-1%Bi, Bi-1%Pb, Cd-1%Zn, Sn-1%Cd, Cd-0.25%Sn, 
Zn-0.2%Al, and Zn-0.5%Mg alloys in the early stage of oxidation 
in air. Structure and orientation of the oxidation products at 
various temperatures were examined by the normal transmission, 
by the oblique photograph, and by the power method of the 
removed films. Goro Shimaoka. National Research Institute 
for Metals, Transactions, vy. 1, no. 2, 1959, p. 78-94. 


8388 The Change of Volume Produced by Martensitic 
Transformation in Lithium and Sodium. The h.e.p. phase has 
in Li a smaller volume, and in Na a larger volume, than the 
cubic phase. Z S. Basinski and L. Verdini. Philosophical 
Magazine, vy. 4, ser. 8, Dec. 1959, p. 1311-1315. 


8389 The Growth of Precipitates. During the growth of 
coherent precipitates stresses are generated because the lattice 
dimensions of the precipitate differ from those of the matrix. 
When the strain energy is large enough it will be relieved by 
the precipitate losing continuity with the matrix, i.e. becoming 
non-coherent. It is suggested that this will occur by the forma- 
tion or annihilation of close-packed planes of atoms by the 
aggregation of either interstitials or vacancies. This leads to the 
formation of dislocations at the interface. The exact nature of 
the process in a given precipitate will depend upon both the 
shear stresses and hydrostatic stresses acting on the close-packed 
planes and upon the stacking-fault energy of the precipitate. 
The problem is given a general treatment for the case of 
precipitation in a f.c.c. matrix, R. G. Baker, D. G. Brandon, 
and J. Nutting. Philosophical Magazine, v. 4, ser. 8, Dec. 1959, 
p. 1339-1345. 


8390 Dislocation Loops in Neutron-Irradiated Copper. 
Electron transmission microscope observations were carried out 
on Cu irradiated with neutrons at temperatures of 35 and 60— 
100 C, and subsequently thinned by electropolishing. Specimens 


for 
ans- 
fave} 

A, 
2 
ena, 
les, 

in 
ugh 
ISb 

for 
uni- 

dif- 
‘als, 
fter 
ety, 

Al- 
zth, 

Cr 
ead 
ons, 
her 
und 
‘eb. 
of 
een 

be- 
‘om 
om 

of 
of 

ion 

ind 
The 
ion 

ity, 
nir 
pw. 
tics 

Ti 
sed 
ore 
the 
ary 

of 
ich 

ely 
did 
ng. 

p. 
nd 
nit 
ed, 
ese 
the 
‘he 
ive 

by 

A. 

2, 

| 


irradiated to a dose of 6.7 x 10°? cm~* (at 35 C) contain ~ 3 x 
10°*° defects c.c."* in the form of small regions of strain (average 
diameter ~ 75 A), some of which can be resolved as dislocation 
loops. Radiation hardening is interpreted in terms of the large 
density of dislocations in the form of loops. The hardening an- 
neals out at the same temperature at which the loops are ob- 
served to disappear by climb. J. Sileox and P. B. Hirsch. 
Philosophical Magazine, v. 4, ser. 8, Dec. 1959, p. 1356-1374. 


8391 Measurements of Equilibrium Vacancy Concentra- 
tions «i Alaminum. Measurements of change in length and 
change in lattice parameter were made at identical temperatures 
on 99.995% Al in the temperature range 229 to 656 C. Length 
changes, AL, were measured on an unconstrained horizontal 
bar sample using a rigid pair of filar micrometer microscopes. 
X-ray lattice parameter changes, Ad, were observed using a 
high-angle, back-reflection, rotating-single-crystal technique. The 
measurements are compared to earlier work. R. O. Simmons 
and R. W. Balluffi. Physical Review, vy. 117, 2nd ser., no. 1, 
Jan. 1, 1960, p. 52-61. 


8392 Calorimetric Studies on Annealing Quenched-In De- 
fects in Gold. Energy evolved an annealing quenched-in de- 
fects in gold has been measured with a high-precision, fast- 
adiabatic microcalorimeter. The energy can be described by an 
equation, AE; = B exp(—E;/kT¢), where AE; is the total en- 
ergy evolved for a quench from temperature, T». B is a constant 
equal to (4.5 + 1.0) x 10° cal/g-atom. E;, the energy of forma- 
tion of the defect, is equal to 0.97 + 0.1 ev in good agreement 
with the value reported by Bauerle and Koehler from resisto- 
metric studies. W. DeSorbo. Physical Review, vy. 117, 2nd ser., 
no. 2, Jan. 15, 1960, p. 444-450. 


8393 The Diffusion of Hydrogen in Zirconium Hydride. 
The diffusion of H in Zr hydride was studied using permeation 
techniques. The rate of permeation of H through Zr hydride 
disks was measured for small concentration gradients. Data 
were obtained at 61 to 65 a/o H and 500 to 750 C. The dif- 
fusion coefficients were determined by the time-lag method. No 
variation of the diffusion coefficients with H concentration was 
observed. The diffusion coefficients can be expressed by D (cm* 
per sec) = 599 exp (-34,800/RT). William M. Albrecht and 
W. Douglas Goode, Jr. U. S. Atomic Energy Commission, 
BMI-1426, Mar. 3, 1960, 10 pp. (UF767 U3b Contin. ) 


See also: 8313 (structure of recrystallized brass); 8317 
(structure of Udimet 500); 8320 (diffusion during 
deformation of superlattice); 8334 (structure of 


METALS—POWDER 


8394 Cemented Carbides. History, fabrication, testing, and 
properties. Cutting tool technology; wear applications. Heat- 
and corrosion-resistant compositions. Oxide and boride tools. 
Paul Schwarzkopf and Richard Kieffer. 349 pp. 1960. Mac- 
Millan Co., New York. (TP770 Sch96c ) 


8395 H-lron Production by Alan Wood. Gives the story 
of the first commercial H-iron installation, the Alan Wood Steel 
plant for the production of iron powder. A second commercial 
unit is now under construction by Bethlehem Steel in southern 
California. Robert A. Lubker and Kenneth W. Bruland. 
Journal of Metals, y. 12, Apr. 1960, p. 321-324. 


8396* Experiments With Direct Observation of the Sinter- 
ing Process by High-Temperature Metallography. The 
method of high-temperature microscopy was employed in the 
investigation of the changes during the sintering of specimens 
pressed from coarse grained Cu powder. Micrographs, which 
have been made during heating up to 885 C, show that no 
changes occur up to 600 C and that strong recrystallization 
starts at 725 C. The microexamination of polished and sub- 
sequently etched specimens show that the grains sinter together 
initiating a large number of pores at the areas of the bridges, 
which slow up the sintering process. Possible explanations for 
this phenomenon are given. E. Bull Simonsen. Planseeberichte 
fiir Pulvermetallurgie, vy. 8, no. 1, Apr. 1960, p. 2-13. 


NONDESTRUCTIVE TESTING AND 
QUALITY CONTROL 


8397 Isotopes vs. X-Ray. Isotopes have expanded the use. 
fulness of industrial radiography. They have made many types 
of radiographic inspection possible that were impossible with 
X-rays; have made many jobs easier to do and have brought 
improved results to others. However, it is not true that ra. 
dioisotopes are displacing X-ray machines. John A, Reynolds, 
Blast Furnace and Steel Plant, v. 48, Mar. 1960, p. 282-284. 


8398* Tests of Gas Pipe Lines for Inner Damages With 
Help of Radio-Active Isotopes. The tests of gas pipe lines were 
carried out by Cs-137 photopictures. Cs fits better for this 
purpose than Ir, because its half-life-period of 33 years is much 
longer than that of Ir. (In German.) Die Untersuchung yop 
Gasleitungen auf innere Schadensstellen mit radioaktiven 
Isotopen. E. Becker, F. Vorsprach, and H. Sprung, En. 
ergietechnik, vy. 10, no. 1, Jan. 1960, p. 10-13. 


8399 The Industrial Uses of Penetrating Rays. A _ brief 
history and the present uses of y, 8, and X-rays are given. New 
types of equipment are described and future predictions on the 
uses and improvements of equipment are discussed. Theodore 
Berland. Industrial Research, vy. 2, no. 1, Feb.-Mar., 1960, p, 
22-29. 


8400* <A Nondestructive Method to Detect Pipes and 
Cavities in Hot Steel Blooms During the Rolling-Process by 
Means of Betatron, X-Ray-Image-Intensifier and Television- 
Setup. A method is described permitting immediate detectability 
of pipes in hot 4 to 12 inches square blooms under continuous 
rolling-mill conditions. A 31-Mev-betatron is used as radiation 
source. The radiation image is viewed by an X-ray image in- 
tensifier having an effective primary screen diameter of 87 
inches and of a highly sensitive image orthicon television equip- 
ment. In the range of 4 to 8 inches steel, the DIN-wire- 
penetrameter sensitivity is 2-3 per cent. Werner Lueckerath, 
Kurt Fink, and Ronald Flossmann. Nondestructive Testing, 
v. 18, no. 1, Jan.-Feb. 1960, p. 27-34. 


8401* Nondestructive Testing in Tropical Areas. The 
conditions under which nondestructive testing has to be per- 
formed in the tropics and which are influenced mainly by the 
climate and the economy of the countries in this region are 
described. Also attempts to familiarize the reader with the 
changing conditions of material, equipment and _ accessories 
resulting from the above-mentioned surroundings. Charles 
Meynart. Nondestructive Testing, vy. 18, no. 1, Jan.-Feb. 1960, 
p. 39-40. 


8402* The Effect of Fabrication on Inclusion Type De- 
fects and Their Ultrasonic Response. Known kinds of in- 
clusion-type defects which might occur in Al were investigated, 
and their specific behavior during various stages of fabrication 
was evaluated ultrasonically and radiographically. Many defects 
which cause ultrasonic rejection of tinished products are es- 
sentially not ultrasonically detectable in the ingot. George J. 
Binezewski. Nondestructive Testing, v. 18, no. 2, Mar.-Apr. 
1960, p. 93-98. 


8403* Electronic Fluoroscopy and High Speed Motion 
Picture Photography Used in the Evaluation of Sealed 
Assemblies. Describes how units under test can be evaluated 
during functional conditions, including simulated high-frequency 
vibration. This is a tool to be used in reliability diagnostic testing 
during preproduction evaluation as well as production nor 
destructive testing of critical components. John P, Battema, 
Jr. and James L. Minos. Nondestructive Testing, v. 18, no. 2, 
Mar.-Apr. 1960, p. 103-106. 


8404* Investigation of Residual Stress in Ferromagnetics 
Using Ultrasonics. The presence of a residual stress was shown 
to be indicated by a characteristic maximum in the ultrasonic 
attenuation plotted versus applied stress or magnetic field. It 
would appear from results obtained to date that further develop- 
ment of this method could lead to a practical means for non- 
destructive determination of stresses in metals. W. J. Bratina 
and D. Mills. Nondestructive Testing, v. 18, no. 2, Mar.-Apt. 
1960, p. 110-113. 
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8405* The Surface-Tension Method of Visually Inspecting 
Honeycomb-Core Sandwich Plates. If a thin liquid film is ap- 
plied to the face of a metal-honeycomb-core sandwich plate, 
the variation of surface tension with temperature causes the 
liquid to move from warmer to cooler areas, and thus to develop 
a pattern corresponding to the temperature pattern on the face. 
Irregularities in the pattern identify the locations where the 
core is not adequately bonded to the face sheet. The pattern 
is easily observed when a fluorescent liquid is used, and illumi- 
nation is by means of ultraviolet light. Samuel Katzoff. Non- 
destructive Testing, v. 18, no. 2, Mar.-Apr. 1960, p. 114-118. 


8406* Some Observations of Phenomena Related to 
Penetrant Detection of Cracks. The cleaning fluid used ap- 
pears to push oil further into a crack, leaving space for the 
penetrant to enter. A wet developer appears superior to dry 
loose powder. Movement of penetrant oil in a crack is probably 
in the plane of the crack. Paul S. Heneghan. Nondestructive 
Testing, v. 18, no. 2, Mar.-Apr. 1960, p. 121-123. 


$407 Thickness Measurements on Platings by Means of 
an Electron Probe. An electron beam of variable energy is 
directed into the sample; the energy at which the electrons 
penetrate the plating and reach the base metal is obtained by 
measuring the acceleration voltage of the electron beam at the 
appearance of characteristic X-ray lines from the base. The use 
of an atmospheric electron probe with an X-ray spectrometer 
makes the measurement feasible for rapid industrial routine 
tests. Rudolph Kriegler and Berthold W. Schumacher. Plat- 
ing, v. 47, Apr. 1960, p. 393-395. 


NUCLEAR PHYSICS, NUCLEONICS, 
AND RADIATION 


8408 Atomic Energy in the Soviet Union. The atom 
awakened, the early scientific base, the war calls a halt, motiva- 
tion, the dormant period, keeping informed; Hiroshima and the 
Kremlin, the scientists renew their efforts, their first chain re- 
action, the bomb, the general's plowshares, “our atom of peace”, 
the mobile atom, “buy useful isotopes”, material resources, the 
organization, institutes, and a few other chapters are discussed. 
Arnold Kramish. 232 pp. 1959. Stanford University Press, 
Stanford, California. (QC773.3.R9 KS86a) 


8409* The Effect of Reactor Temperature Characteristics 
on the Choice of an Atomic Power Station Optimal Thermo- 
dynamic Cycle. Possible temperature changes in a nuclear en- 
ergetic installation dependent on the heat capacity of the re- 
actor at the presence of two maximum temperatures, for the 
case and for the center of the heat liberating elements, are dis- 
cussed. The changes of possible heat and electrical capacities 
of the installation dependent on the parameters of the thermo- 
dynamic cycle, are shown. The conceptions of a border heat 
capacity of a reactor and of the energetic coefficient of efficiency 
of a steam regenerator are introduced. The analysis, which was 
carried out, shows the perspectives of the increase of the para- 
meters of the coefficient of efficiency of atomic electroplants 
dependent on the material of the case and on the type of the 
nuclear fuel. (In Russian.) Vliyamie temperaturnykh kharak- 
teristik reaktora na vybor optimal’nogo termodinamucheskogo 
isikla atomnykh elecktrostantsii. D. D. Kalafati. Atomnia En- 
ergiia, v. 8, no. 1, Jan. 1960, p. 5-14. 


8410" Number of Neutrons From Some Fission Frag- 
ments. The numbers of neutrons, emitted by separated frag- 
ments on fission of U** by heat neutrons, were measured by the 
aid of a large detector, filled with a liquid organic scintillator, 
containing Cd. The dependence of the number of neutrons, 
emitted by the vapor of fragments, on the ratio of their masses 
was measured under the conditions of the 4 -geometry. The 
agitation energy, used for the evaporation of the neutrons, was 
etermined on the basis of the semiempirical Weizsicker 
formula. A sharp asymmetry of distribution of the agitation 
energy between light and heavy fragments was found. (In 
Russian.) O chisle neitronov, ispuskacmykh otdel’nymi oskol- 
kami deleniya U***. V. F. Apalin, et al. Atomnaia Energiia, v. 
8, no. 1, Jan. 1960, p. 15-22. 


8411* Alpha Decay and Fission of Aligned Nuclei. The 
theory of the angular distribution of alpha particles and of 
fission fragments from nuclei aligned at low temperatures is 
presented. Very explicit results are obtained in the high tem- 
erature approximation. These are directly dependent upon the 
Cocaine which takes place to the various allowed partial 
waves. N. R. Steenberg and R. C. Sharma. Canadian Journal 
of Physics, v. 38, Feb. 1960, p. 290-314. 


8412* On the Probability of Double Beta Decay. Double 
beta decay is discussed in relation to parity non-conservation. 
Two possible ways of neutrino-less double beta decay (allowed 
and forbidden) are investigated and the half-life of decay is 
calculated. For allowed transitions we obtain for Ca*” an 
estimated Th 2x 10"" years. Further study of double beta 
decay, aimed at finding higher values of the lower limit of half- 
life, are of considerable importance for theory. F. Janouch. 
Czechoslovak Journal of Physics, v. 10, no. 1, 1960, p. 1-6. 


8413* Radiation Losses in Completely lLonized Plasma. 
The losses caused by bremsstahlung during electron-ion and 
electron-electron collisions in a completely ionized plasma (in 
Born’s approximation) are calculated. The calculation can be 
carried out analytically for a sufficiently dilute plasma (plasma 
with infinitely large Debay-Hiickel radius). This assumption is 
satisfied very well by the known classification to actual con- 
trolled thermonuclear reaction. J. Kvasnica, Czechoslovak Jour- 
nal of Physics, v. 10, no. 1, 1960, p. 14-21. 


8414* Two Component Spinor Fields Used in Describing 
Arbitrary Spin '-Particles and Their Application to the 
Low Interactions. Traditional and well proved arguments of 
simplicity for the choice of interactions of these fields yield an 
almost unique and therefore universal four fermion interaction 
which violates parity in a definite way. The resulting couplings 
already published in a previous note are the same as those of 
Feynman and Gell-Mann and others. (Jn German.) Zweikom- 
ponentige Spinorfelder zur Beschreibung belichiger Teilchen 
vom Spin % und ihre Anwendung auf die schwachen Wechsel- 
wirkungen. W. R. Theis. Fortschritte der Physik, vy. 7, nos. 
10-11, 1959, p. 559-583. 


8415* The Effects of Radiation on Materials. Hl. Radia- 
tion Damage Mechanisms: Insulating Materials. Inorganic 
insulating materials (glass, quartz, aluminum oxide, magnesium 
oxide, mica, etc.) suffer far less permanent damage than the 
organics. V. J. Linnenbom, Insulation, vy. 6, Mar. 1960, p. 
11-15. 


8416 Study of Neutrons From a Po-F(,,”) Source. The 
neutron spectrum was determined with nuclear emulsions. There 
is a single maximum occurring at about 1.3 MeV, and the 
maximum neutron energy is about 3 MeV. A study of the gamma 
rays from excited states in the residual **Na nucleus has been 
made by taking neutron-gamma coincidences. The gamma ray 
spectrum thus found supports a recently published level scheme 
for "Na. A. J. D. Szilvasi, K. W. Geiger, and W. R. Dixon. 
Journal of Nuclear Energy, v. 11, nos. 2-4, pt. A, Feb. 1960, 
p. 131-135. 


8417* Mixing Apparatus of a Reactor for the Production 
of Alkyl Sulfurie Acids. In operations at elevated pressure in 
a corrosion medium, when the use of the packing boxes becomes 
difficult, use of an electromagnetic drive is recommended; this 
guarantees complete tightness of the apparatus at any speed of 
rotation of the shaft. The apparatus proposed guarantees the 
pressure drop necessary in order to surmount the resistance of 
the circulating liquid and sufficient for the suction of the distant 
acid when the mixer starts. (In Russian.) Peremeshivaiushchee 
ustroistvo reaktora dlia polucheniia alkilcernykh kislot. N. E. 
Vishnevskii. Khimiia i Tekhnologiia, Topliv i Masel, vy. 4, no. 
12, Dec. 1959, p. 9-13. 


8418 Atomic Progress Neutron Irradiation Damage. HU. 
Neutron irradiation produces significant effects on the mechani- 
cal properties of many technologically important metals. There 
are many involved problems. Metal Industry, v. 96, Feb. 12, 
1960, p. 131-132. 


8419 Merlin; an Industrial Research Reactor. Trials of 
the reactor which involve thermal, mechanical, electrical, and 
physical measurements, will extend into 1960, while the reactor 
power is gradually increased to a maximum of 5 MW. The re- 
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actor is of the pool type, using fuel highly enriched in U-235, 
suspended in a tank of light water. T. E. Allibone. Nature, v. 
184, Sept. 5, 1959, p. 11-13. 


8420 Tables of Series Coefficients for Burnup Functions. 
The use of formulas is explained. Tables of series coefficients 
are cited. Raymond L. Murray and Lawrence A. Mink. North 
Carolina State College, Department of Engineering Research, 
Bulletin No. 71, May 1959, 82 pp. (TA21 N8Ilb Vis.) 


8421 Scattering of Thermal Neutrons in Aluminium. Tak- 
ing a more realistic model (suggested by the Born von Karman 
theory) for the dispersion relation and the frequency distribu- 
tion function, we have here calculated the inelastic scattering 
cross section for cold neutrons and have shown, in the par- 
ticular case of Al, that the results conform better with experi- 
ments. L. S. Kothari. Philosophical Magazine, vy. 4, ser. 8, Dec. 
1959, p. 1325-1338. 


8422 Positron Annihilation in Metals. A correlation function 
for a pair within a metal is obtained by solving 
a Bethe-Goldstone equation. Thus one may take account of the 
many body effects, of screening and the exclusion principle, in 
computing the electron density at the position of the positron. 
The results indicate that one may, in this fashion, reconcile the 
Sommerfeld model of a metal with the experimental data on 
positron annihilation in metals. S. Kahana. Physical Review, 
v. 117, 2nd ser., no. 1, Jan. 1, 1960, p. 123-128. 


8423 New Neutron-Deficient Isotope of Cerium. Cerium- 
132, a positron emitter with a half-life of 4.2 + 0.2 hours, has 
been identified through its generic relationship to the known 
daughter nuclide, La‘**. An activity of 30-minutes half-life and 
4.2-Mev maximum positron energy, which may be due to Ce’, 
was also observed. William R. Ware and Edwin O. Wiig. 
Physical Review, v. 117, 2nd ser., no. 1, Jan. 1, 1960, p. 
191-193. 


8424* A _ Field Theoretical Investigation of Multiple 
Meson Production. 1. Pion-Nucleon Collisions. The multiple 
meson production in pion-nucleon collisions is investigated by 
the field theoretical method. By introduction of the interaction 
time and assuming that the free Hamiltonian can be ap- 
proximately put as a C-number during the calculation of the 
effect due to the interaction Hamiltonian for the interaction 
time-interval, it is shown that the multiple meson producton 
is caused by the pseudoscalar type interaction. Keizo Kobaya- 
kawa and Tsutomu Imamura. Progress of Theoretical Physics, 
v. 23, no. 1, Jan. 1960, p. 137-160. 


8425 Radiations and Matter. The properties of particular 
‘radiations’ and photons, and the interaction of radiations with 
matter, especially the loss of energy in material media, are dis- 
cussed, André Berthelot. 180 pp. 1958. Leonard Hill Books, 
Ltd., London. (QC721 B46rtr ) 


8426* Reactor Core Materials. Fue! and fertile materials 
(unalloyed U, alpha-U alloys, gamma-phase and epsilon-phase 
alloys, and other); moderator materials ( graphite, Be metal and 
alloys, and other); nuclear poisons (metallic poison materials, 
dispersion-control materials); cladding and structural materials 
(corrosion, radiation effects in nonfuel materials, and other); 
special fabrication techniques (melting, fabrication, cladding, 
and other) are discussed. R. W. Dayton and E, M. Simons. 
Reactor Core Materials, v. 3, no. 1, Feb. 1960, 56 pp. 


8427 The Small-Angle Scattering of Photons of About 
100 MeV Energy. Differential cross-sections were measured 
for the scattering of photons of mean energy 87 MeV by U at 
eight angles in the range from 1.18 to 4.48 mrad and by Al, 
Ag, W, Pb and U at angles of 1.89 and 4.24 mrad, using a 
narrowly collimated bremsstrahlung beam from the Oxford 
110 MeV synchrotron as the primary source of photons. A 
biased total-absorption Cerenkov counter was used to detect 
photons with energies near the peak energy of the brems- 
strahlung spectrum, and absolute differential cross-sections were 
measured by comparing counting rates for photons in the 
primary and scattered beams. J. Moffatt and M. W. String- 
fellow. Royal Society, Proceedings, vy. 254, ser. A, Feb. 9, 
1960, p. 242-258. 

8428 Trends in Atomic Physics. A review of the develop- 
ment of physics, especially of nuclear physics and of physical 
chemistry is given during the lifetime of Otto Hahn, Lise 
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Meitner and Max von Lane. It is on the occasion of the 80th 
anniversary of the named three great physicists. O. R. Frisch 
F. A. Paneth, F. Laves, and P. Roshaud. editors. 285 mn 
1959. Interscience Publishers, Inc., New York. (QC475 F9lt) 


8429 Hazards Evaluation Report Associated With the 
Operation of EBWR at 100 MW. Numerous tests have been 
made on the Experimental Boiling Water Reactor up to a power 
level of 62 Mw(t). From the results of these tests it appeared 
that, with some modifications, EBWR could feasibly operate at 
100 Mw(t). This Addendum to ANL-5781 is submitted with g 
discussion of changes in the hazards evaluation that may be 
encountered in operating EBWR at 100 Mw(t). Additional 
equipment is installed to handle the increased power output, 
E. A, Wimune and J. M. Harrer. U.S. Atomic Energy Com- 
mission, ANL-5781, Dec. 1959, 85 pp. (UF767 Un3. lan 
Contin. ) 


8430 Design Analysis of a Prepackaged Nuclear Power 
Plant (1000 eKW). Vol. I. Primary and Secondary System 
Design. Basis of design analysis, general design features of the 
plant, primary system mechanical and _ instrumentation, 
ondary system mechanical and electrical design are discussed 
A skid mounted design analysis is presented. U. S.. Atomic 
Energy Commission, APAE-42, Feb. 1, 1959, 202 pp. ( UF767 
Un3.lapa Contin. ) 


8431 Gas-Pressure Bonding of Zircaloy-Clad Flat-Plate 
Uranium Dioxide Fuel Elements. A solid-state bonding tech- 
nique, involving the use of gas pressure at elevated tempera- 
tures, was investigated for the preparation of compartmented 
zircaloy-clad flat-plate U dioxide fuel elements. These jn- 
vestigations involved development of methods for the surface 
preparation and assembly of fuel-element components for bond- 
ing, determination of optimum bonding parameters. Optimum 
bonding with a minimum core-to-cladding reaction was achieved 
by pressure bonding at 1500 to 1550 F for 4 hr., using a He 
gas pressure of 10,000 psi. A postbonding heat treatment for 
5 min. at 1850 F in a salt bath promoted additional grain 
growth at the bond interface during the a-to-S transformation. 
Graphite and Cr were found to be relatively effective barriers, 
Stan J. Paprocki, Edwin S. Hodge. Donald C. Carmichael. 
and Paul J. Gripshover. U. S. Atomic Energy Commission, 
BMI-1374, Aug. 28, 1959, 106 pp. ( UF767 U3b Contin.) 


8432 Model Studies of Flow and Mixing in the Partially 
Enriched Gas-Cooled Power Reactor. A quarter-scale flow 
model, using air as a working fluid, was used to obtain design 
data for the PEGCPR program. A design for the core-support 
cylinder, to provide optimum mixing and core-flow distribution, 
was developed, following which experimental studies of core- 
flow distribution, mixing of flow from the two inlets, flow pat- 
terns in plenum spaces, flow patterns in the thermal-shield- 
coolant passage, and pressure drops throughout the model were 
carried out. Results obtained in the model were then converted 
to values applicable to He flow in the prototype. Lawrence J. 
Flanigan, Gale R. Whitacre, and Herbert R. Hazard, U. 5S. 
Atomic Energy Commission, BMI-1397, November 30, 1959, 
34 pp. (UF767 U3b Contin. ) 


8433 A Method of Correlating Irradiation Effects in Dis- 
persion Fuels. No satisfactory method of predicting the life of 
dispersion fuels is in present use because the complexity of the 
factors relating to the structure of the fuel material and to the 
fluctuations in irradiation conditions makes meaningful cor- 
relation and interpretation of experimental data extremely dif- 
ficult. In the present study, a method was proposed in which 
the effects of irradiation conditions are considered independently 
of material variables. Two simple failure models were devis 
(failure by creep and by short-term yield), and criteria which 
permit estimates of the relative severity of tests made under 
different test conditions, but on identical specimens, were 
developed. Donald L. Keller, Lewis E. Hulbert, and Bruce 
W. Dunnington, U. S. Atomic Energy Commission, BM1-1408, 
Jan. 20, 1960, 15 pp. (UF767 U3b Contin.) 


8434 Numerical Solution of Fuel-Element Thermal-Stres 
Problems. In developing a method of numerical analysis for the 
solution of thermal-stress problems special emphasis was given 
to fuel elements with internal coolant channels. Numerical tech- 
niques for reducing the partial differential equation system to 4 
form suitable for numerical solution and a new iterative meth 

of solving large systems of linear algebraic equations were em 
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Joyed. Computer codes were devised to obtain the numerical 
solution of the thermal-stress problems and were used to obtain 
numerical results for single-hole and seven-hole hexagonal ele- 
ments and plate-type elements. Comparisons were made be- 
tween analytical results and numerical results for the case of 
the simple annulus shape. Robert F. Redmond, et al. U. S. 
Atomic Energy Commission, BMI-1422, Feb. 26, 1960, 46 pp. 
(UF767 U3b Contin. ) 


$435 A Liquid-Contact Scintillation Alpha Counter. A 
protected alpha-sensitive scintillation screen has been developed 
which can be used in direct contact with aqueous or organic 
liquid process streams, yielding a measure of the concentrations 
of alpha-emitting radio-isotopes in the stream. The scintillation 
screen consists of a thin layer of activated zinc sulfide sand- 
wiched between a transparent backing plate and a thin (4 mil) 
Teflon film. The film is firmly bonded, by fusion, to the surface 
of the backing plate—a lower melting fluorocarbon. U. L. Upson 

P. E. Brown. U. S. Atomic Energy Commission, HW- 
49003( Del. ), Mar. 1, 1959, 52 pp. (UF767 Un3.lhw Contin. ) 


$436 Radiation Transmission Through Boral and Similar 
Heterogeneous Materials Consisting of Randomly Dis- 
tributed Absorbing Chunks. Shiclds that consist of randomly 
distributed absorbing chunks in a relatively transparent matrix 
must contain a greater mass of absorber than homogeneous 
shields which provide the same attenuation. A newly developed 
method for calculating the transmission of radiation through 
such heterogeneous shields is described. W. R. Burrus. U. S. 
Atomic Energy Commission, ORNL-2528, Jan. 18, 1960, 28 pp. 
(UF767 U3o0 Contin. ) 


$437 The Lid Tank Shielding Facility at Oak Ridge Na- 
tional Laboratory. HI. Instrumentation. The instrumentation 
at the Lid Tank Shielding Facility (LTSF) is described. Draw- 
ings or photographs of the gamma-ray, thermal-neutron, and 
fast-neutron detectors are included, and these detectors are 
discussed. The methods of detector application at the LTSF 
are also described, as well as the calibration techniques. D. W. 
Cady. U. S. Atomic Energy Commission, ORNL-2587, Jan. 18, 
1960, 61 pp. (UF767 U3o Contin. ) 


8438 A Study of Graphite-Moderated Th-U*** Breeder Sys- 
tems. A study was made of a graphite-moderated two-region 
Th-U** breeder reactor. The most important single variable 
determining the achievable breeding ratio is the C:U*** atomic 
ratio. This involves a balance between high parasitic capture in 
graphite for a high C/U ratio and a low average value of » of 
U™ for a low C/U ratio. Results of the study indicate that, 
with chemical losses taken into account, a breeding ratio of 
unity is attainable. 4. M. Perry, C. A. Preskitt, and E. C. 
Halbert. U. S. Atomic Energy Commission, ORNL-2666, Feb. 
2, 1960, 25 pp. ( UF767 U3o0 Contin.) 


8439 Kinetic Equations for Plasma and Radiation. The 
starting point is the Liouville equation for the density in ge 
space of a system of charged particles and a denumerably in- 
finite set of field oscillators. By integrating out the coordinates 
of all but a finite number of particles and oscillators, one ob- 
tains a chain of equations relating the reduced distribution 
functions. A complete solution to the chain is obtained by a 
generalization of the expansion method of Rosenbluth and 
Rostoker. Albert Simon and E. G. Harris. U.S. Atomic Energy 
Commission, ORNL-2880, Jan. 21, 1960, 36 pp. (UF767 U30 
Contin. ) 


8440 Sample Scattering Corrections in Neutron Beam Ex- 
periments. Calculations have been made of the effect of single 
and multiple neutron scattering in a disc of sample material. 
This effect, which increases the effective thickness of the 
sample relative to the geometric thickness in the direction of 
the incident neutrons, must be considered in a large class of 
neutron measurements, e.g., cross section measurements in 
which the total number of reactions in a sample is measured. 
H. W. Schmitt. U. S. Atomic Energy Commission, ORNL- 
2883, Jan. 28, 1960, 20 pp. ( UF767 U3o0 Contin.) 


$441 Bettis Technical Review. Reactor Chemistry and 
Plant Materials. Pilot-plant evaluation of COD, decontamina- 
tion solution for removal of UOs, chemical characteristics of 
COD, solution for solubilizing uranium dioxide, fuel and as- 
sociated fission product, contamination, evaluation of the cor- 
tosive effects of a concentrated oxidizing decontamination solu- 


44la 


tion on reactor plant construction materials, ion-exchange _ re- 
moval of fission products from high purity water, deconyposition 
of solid ferrous hydroxide in high temperature water and other 
problems are discussed. U. S$. Atomic Energy Commission, 
WAPD-BT-16, Dec. 1959, 201 pp. ( UF767 Un3.lwb Contin.) 


8442 Energy Production and Fusion Products From a 
Thermonuclear Plasma. With the aid of the NRL computer 
Narec, calculations have been made giving the ion concentra- 
tions, neutron emission, energy density, and temperature, as a 
function of time in deuterium-tritium and pure deuterium 
plasmas raised initially to temperatures near the thermonuclear 
“ignition” temperatures. The tables and graphs indicate an 
“ignition” temperature for the deuterium-tritium mixture some- 
where between 3.0 and 3.5 kev. W. R. Faust and A, D. Ander- 
son. U. S. Office of Naval Research. NRL Report 5371, Sept. 1, 
1959, 36 pp. (T21 Un3.5n Contin. ) 


8443* Compact Electrostatic 1:5 Mev Accelerator. The 
authors described the design and test results obtained with 
accelerating pipes and an electrostatic accelerator working in 
compressed gas. The accelerator is placed in a tank 1400 mm 
in height and 650 mm in diameter. On the accelerator, H ions 
with a 1.55 mev energy and a corresponding gradient of the 
potential along the accelerating pipes of about 2 mgv/m are 
obtained. (In Russian.) Kompaktnyi elektrostaticheskit uskori- 
tel’na 1.5 mev. L. I. Pivowar, V. M. Tubaev, and M. T. 
Novikov. Zhurnal Tekhnicheskoi Fiziki, v. 30, no. 1, Jan. 1960, 
p. 74-81. 


See also: 7572 (hydrogen isotope distillation); 7574 (heavy 
water economics); 7623 (Sulfex and Darex proc- 
esses—evaluation); 8043 (fallout and fission haz- 
ards ); 8166 (radiation effects on structural metals); 
8229 (stress analysis of nuclear reactor com- 
ponents); 8390 (radiation effects in Cu). 


OPERATIONS RESEARCH 


8444" The Challenge to Tomorrow’s Executive. The execu- 
tive of the not-too-distant future will encounter difficult prob- 
lems in three interrelated areas: his own individual growth; 
development of cooperative skills, including communication and 
human relations; and world population change. Roger Bellows. 
Advanced Management, vy. 25, Apr. 1960, p. 6-10. 


8445* The Meaning of Management as a Profession. 
Robert G. Murdick. Advanced Management, y. 25, Apr. 1960, 
p. 11-16. 


8446* The Challenge of Executive Appraisal. Michael 
G. Blansfield. Advanced Management, vy. 25, Apr. 1960, p. 
20-24. 


8447 Men Who Manage Fusions of Feeling and Theory 
in Administration. Power struggles in the line; relations be- 
tween staff and line; local meanings of high level labor agree- 
ments; the managerial career ladder; the interlocking of official 
and unofficial reward; interconnections of formal and informal 
action. Melville Dalton. 318 pp. 1959. John Wiley & Sons, 
New York. (HD31 D1l7m) 


8448 Notes on Operations Research 1959. These notes, 
mainly theoretical in character, are intended to provide the 
person already having some operations research experience with 
additional tools for use in his future work. 256 pp. 1959. 
Massachusetts Institute of Technology, Cambridge, Mass. (Q175 
M38.5n ) 


See also: 7812 (statistics of coatings); 8165 (a bibliography 
on operations research ). 
ORE AND MATERIALS BENEFICIATION 


8449* High-Temperature Chlorination of TiO, Bearing 
Minerals. The chlorination rates investigated were for gaseous 
systems, CO + Cl, and COCI:. The role of HCl in chlorination 
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of Fe from the minerals is discussed. Chlorination rates with 
CO + Cl, varied more than an order of magnitude. A rela- 
tionship with the initial Fe content was found. The rate is 
proportional to the weight of TiO., and to the partial pressure 
of CO and Cl». The activation energy of the reaction is 20.9 
keal. Wendell E. Dunn, Jr. American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Transactions, Metal- 
lurgical Society, v. 218, no. 1, Feb. 1960, p. 6-12. 


8450 Briquetting of Iron Ores With the Use of Basic 
Fluxes. Reviews processes currently in use or still to be tested: 
results of briquetting trials using sulfite liquor, cement, or 
bitumen as binders. Layout of modern plant for flue dust + 
sulfite liquor briquets. W. Petersen and S. Wawroschek. Henry 
Brutcher Translation No. 4700, 32 pp. (From Stahl und Eisen, 
i Mig no. 19, 1959, p. 1334-1344.) Henry Brutcher, Altadena, 


8451 Dissociation of Calcium Carbonate During Sinter- 
ing of Iron Ores. Extent of decomposition of CaCO, deter- 
mined by temperature measurements in a layer of sintering mix 
and by analysis of composition of combustion products. A. A. 
Sigov. H Brutcher Translation No. 4701, 20 pp. (From 
Izo. Vuz., C . Metall., no. 3, Mar. 1958, p. 3-12.) Henry 
Brutcher, Altadena, Calif. 


8452 Study of the Behavior of Iron Ores During Sinter- 
ing. Hl. Empirical nature of deterimnation of sinter-formation 
temperature, based on structural changes induced by melting 
and precipitation reactions. Softening of ore being sintered vs 
softening of sinter in blast furnace. W. vor dem Esche and O. 
Steinhauer. Henry Brutcher Translation No. 4725, 20 pp. 
(From Archive fiir das Eisenhiittenwesen, v. 30, no. 4, 1959, 
p. 195-198.) Henry Brutcher, Altadena, Calif. 


8453 Solid State Reduction of Ilmenite. Process is carried 
out at moderate temperatures and the Fe separated mechanically 
from the reduction product. Titanium oxide fraction is of satis- 
factory purity for use as a raw material for pigment production. 
Gustaf Ostberg. Iron and Steel Institute, Journal, v. 194, pt. 1, 
Jan. 1960, p. 50. 


8454 Acid Leaching Moa Bay’s Nickel. Describes pressure 
leaching of nickeliferous laterites by sulfuric acid at Freeport 
Nickel’s new plant in Cuba. E. T. Carlson and C, S. Simons. 
Journal of Metals, v. 12, Mar. 1960, p. 206-213. 


8455* Agglomeration of Finely-Ground Concentrates of 
Manganese Ore. After investigation of methods of agglomera- 
tion of the Mn ore concentrates, that of sintering and briquetting 
a Ig could be applied for this p se, the net cost of the 

n-Si, smelted from the agglomerated product, being some- 
what lower when the sinter was used. (In Russian.) Okusko- 
vanie tonkoismel’chennykh margantsevykh kontsentratov. N. M. 
Babushkin, V. A. Shamarin, and I, V. Lugovykh. Stal’, v. 20, 
no. 2, Feb. 1960, p. 97-104. 


8456 Third International Coal Preparation Conference. 
Coal preparation in relation to its use in coke-ovens, use for 
power generation, preparation of raw coal before washing, wash- 
ing of small coal, slurry treatment—thickening water clarifica- 
tion—flotation-filtration drying—treatment of the rejects and 
discard, control—supervision—automation—miscellaneous, and 
trends in methods and processes relative to coal preparation. 
789 pp. 1958. Annales Des Mines De Belgique, Bruxelles, 
Belgium. (TN816 In8p3 Over. ) 


8457* Effect on Some Ammonium Salts on the Flotation 
of Iron Sulphide Minerals. In the differential flotation of Cu 
and FeS ores, one of the most troublesome points is how to 
reactivate the FeS minerals after the flotation of Cu minerals, 
in which iron sulfides are depressed by CaO. In such a case, 
it is well known that if the acidity of the pulp is very high, 
iron sulfides may be easily floated, but it is difficult to subject 
them to strong acid treatment in actual operation. Kenji Ono, 
Tsunehiko Takeuchi, and Kéz6 Saito. Téhoku University, 
Science Reports of the Research Institutes, Ser. A. Physics, 
Cheimstry, Metallurgy, v. 12, no. 1, Feb. 1960, p. 62-79. 


8458* Bulk and Differential Flotation of Massive Copper- 
Zine Ores. Owing to the techniques used for the concentration 
of massive ores, the quality of the Cu concentrate was im- 
proved to 2-6%, the Zn content was decreased to 4.6%; the 
extraction of Cu in Cu concentrates was increased to 2-4%. 
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(In Russian. ) Kollektivno-selektivnaia flotatsiia massivnykh med. 
notsinkovykh rud. G. V. Kozlov. Tsvetnye Metally, v. 33, no, | 
Jan. 1960, p. 13-17. 7 


See also: 8095 (new techniques in mineral engineering), 


PHYSICS 


8459* Investigation of the Distribution of Vapor Con. 
tents in a Boiling Boundary Layer by Means of 8-Ray 
Luminescence. Tests permitted a different explanation of the 
mechanism of the boiling crisis and refuted the widespread 
opinion concerning a relation between the appearance of the 
crisis and the production of some steady value for the vapor 
content of the a layer. (In Russian.) Issledovanie raspre- 
deleniia  parosoderzhanii vy pogranichnom kipiashchem  sloe 
metodom beta-prosvechivaniia. M. A. Styrikovich and E, 1, 
Nevstrueva. Akademiia Nauk SSSR, Doklady, v. 130, no. 5, 
Feb. 1960, p. 1019-1022. 


8460* The Infrared Fundamental Band of Liquid and 
Solid Hydrogen. The infrared fundamental band of liquid and 
solid H was investigated over a range of para-concentrations 
from 25% to 100% with a prism spectrometer and, in part, with 
a grating spectrometer at a resolution of ~ 0.2 cm". The 
spectrum of the solid shows (a) comparatively sharp Q,S(0), 
and §(1) lines due to quadrupolar interaction, (b) broad bands 
interpreted as combination tones of the molecular frequencies 
with the lattice frequencies (phonon spectra), and (c) weak 
double transitions of the type $:(0)+5S.(0). H. P. Gush, W. 
F. J. Hare, E. J. Allin, and H. L. Welsh. Canadian Journal of 
Physics, v. 38, Feb. 1960, p. 176-193. 


8461* A Study of Methods for Obtaining High Resolution 
With a Pair Spectrometer. Methods of improving the resolu- 
tion and line shape of a flat magnetic field pair spectrometer 
with the aid of specially designed detector apertures are 
described. The performance of two such apertures is described 
in detail. G. A. Bartholomew, P. J. Campion, and K. Robin- 
son. Canadian Journal of Physics, v. 38, Feb. 1960, p. 194-216. 


8462* Klein-Dunham Potential Energy Functions in Sim- 
plified Analytical Form. A simple formula, based originally on 
the work of Klein and Rees, is developed for calculating 
potential energy curves, except near the dissociation limit, for 
electronic states of diatomic molecules. W. R. Jarmain. Cana- 
dian Journal of Physics, v. 38, Feb. 1960, p. 217-230. 


8463* Theory of the Infrared and Raman Spectra of 
Solid Parahydrogen. The theory of the rotational and vibra- 
tional energy bands in solid H, developed previously, is apples 
to the interpretation of the infrared and Raman spectra of solid 
parahydrogen. A comparison of the theory with the experi- 
mental results yields information about the nature of the rota- 
tional and vibrational motions of the molecules in the solid, and 
about the oy intermolecular forces. J. Van Kranen- 


donk. Canadian Journal of Physics, v. 38, Feb. 1960, p. 
240-261. 
8464* Electron Configuration and Hyperfine Structure of 


Plutonium. I. Precise measurements of the relationship of the 
intensities of the hyperfine structure components of the spectral 
lines of Pu I were taken by means of a photoelectric Fabry- 
Perot spectrometer. About 30 levels of the Pu I spectrum were 
deriven from these values which permitted the assumption of 
the configuration 5f° 7s* for the fundamental term of Pu I. (In 
French.) Configuration électronique et structure hyperfine du 
plutonium. I. Simon Gerstenkorn. Comptes Rendus Hebdo- 
madaires des Séances de l Académie des Sciences, v. 250, no. 5, 
Feb. 1, 1960, p. 825-827. 


8465* The Collisions of Two Plasma Streams. The mutual 
interaction of two colliding plasma streams is investigated by 
means of the perturbation method. The disordered random mo- 
tions of electrons are taken into account. It is shown that elec- 
tron oscillations occur only when certain conditions as to the 
density and relative velocity of the colliding streams are ful- 
filled. The order of magnitude of the thickness of the shock 
generated by the initial relative motion is estimated on various 


ass 
10, 
8t 
in 
afte 
init 
fre 
bl 
v. 
84 
des 
bi-f 
asst 
bi-f 
whe 
elec 
par 
Zan 
nice 
$46 
tion 
emi: 
effe 
rise 
of 
Soci 
846 
Zin 
Lan 
qual 
burr 
pera 
crys 
by 1 
Jour 
847! 
surf; 
proj 
selec 
Calc 
of c 
face: 
sian, 
N. 
Mas! 
847) 
trific 
irra 
depe 
8 ray 
ence 
v. 3] 
8472 
The | 
sistin 
peak 
collis 
sump 
hear 
tensit 
root 
direc 
sider: 
main 
1960, 
8473 
has 
50,00 
active 
In tw 
incre; 
ZnS :( 
atmos 


yssumptions. A. Hruska. Czechoslovak Journal of Physics, v. 
10, no. 1, 1960, p. 33-39. 


3466" On the Theory of Permeability Disaccommodation 
in an Alternating Field. Néel’s theory of diffusion magnetic 
after-eflect is used to show that the disaccommodation of the 
initial permeability in an alternating field of sufficiently high 
frequency is equal to the disaccommodation determined by the 
ballistic method. S. Krupiéka. Czechoslovak Journal of Physics, 
y. 10, no. 1, 1960, p. 40-44, 


9467" A Remark on Bopp-Podolsky Electrodynamics. A 

description of the electromagnetic field in vacuum as a specific 

bi-field, formed by the vectors E, B and H, D, leads, on the 


assumption of non-local relation between the components of the 
bi-field, to electrodynamics of the type L(0)(QAu = —ju 
where L(()) is a rational function i C). The scattering of 
electrons in a Bopp-Podolsky field of force is studied and com- 
pared with the results of Hoffstadter experiments. (Jn Russian. ) 
Zamechaniye k elektrodinamike boppa i podol’skogo. J. Kvas- 
nica. Czechoslovak Journal of Physics, v. 10, no. 2, 1960, p. 
81-90. 


8468 CaS:Cu,Eu Electroluminescent Phosphors. Introduc- 
tion of Cu into CaS:Eu does not interfere with the red Eu** 
emission. Excitation of the blue CaS:Cu emisison is more 
effective by 3650 A than by 2537 A. Firing with excess Cu gives 
rise to deposits of free CueS which may cause an efficient system 
of contact electroluminescence. A. Wachtel. Electrochemical 
Society, Journal, v. 107, Mar. 1960, p. 199-206. 


8469 Relation of Some Surface Chemical Properties of 
Zine Silicate Phosphor to Its Behavior in Fluorescent 
Lamps. A phenomenological theory is developed which accounts 
qualitatively for some of the changes that occur during lamp 
burning. Inherent in this theory is the concept of a high-tem- 
perature surface phase which is a part of the zinc silicate 
crystal. The surface phase may be retained at room temperature 
by rapid quenching. D. E. Harrison. Electrochemical Society, 
Journal, v. 107, Mar. 1960, p. 210-217. 


8470* Elastic Contact of Rough Surfaces. Models of the 
surfaces are obtained by means of a collection of spherical 
projections with an absolutely smooth hard surface. The model 
selected is connected with the bearing curves of real surfaces. 
Calculation reveals the relationships expressing the actual area 
of contact and the approach through the geometry of the sur- 
faces and the mechanical properties of the material. (In Rus- 
sian.) Uprogoe kontaktirovanie sherokhovatykh poverkhnostel. 
N. B. Demkin. Izvestiia Vysshikh Uchebnykh Zavedenii, 
Mashinostroenie, 1959, no. 6, p. 44-51. 


8471 Influence of Irradiation With 6 Rays on the Elec- 
trification of KCl Crystals. The measurements of electrical 
charges on dust clouds of crushed KC! monocrystals previously 
irradiated with 8 rays shows that the value of the mean charge 
depends on irradiation time. In the case of KC] irradiated with 
8 rays, a photoelectric effect is not observed, despite the pres- 
ence of F centers. Anna Ssaynok. Journal of Applied Physics, 
v. 31, Mar. 1960, p. 451-453. 


8472 Molecular Beam Formation by Long Parallel Tubes. 
The characteristics of molecular beams formed by sources con- 
sisting of long tube arrays are measured for several sources. The 
peak beam intensity and the beam width are calculated when 
collisions in the source are taken into account under the as- 
sumption that a limited region of Knudsen-type flow occurs 
near the low-pressure end of the source. The peak beam in- 
tensity and the beam width are calculated to vary as the square 
root of the total flow rate for source pressures giving useful 
directivity, in good agreement with the observations. Con- 
siderations in the design of sources are discussed. J. A. Giord- 
maine and T. C. Wang. Journal of Applied Physics, v. 31, Mar. 
1960, p. 463-471. 


8473 Effect of Pressure on Phosphor Decay. An apparatus 
has been developed to measure the effect of pressure to over 
50,000 atmospheres on the decay rate of phosphors. Three Mn- 
activated phosphors with exponential decay curves were studied. 
In two cases the rate of decay decreased; in the third case it 
increased. A tentative explanation is offered. An hexogonal 
ZS:Cu phosphor showed little pressure effect to 40,000 
atmospheres, at which pressure it transformed irreversibly to the 
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cubic form with a sharp increase in decay rate and a large de- 
crease in intensity. D. W. Gregg and H. G. Drickamer. Journal 
of Applied Physics, v. 31, Mar. 1960, p. 494-496. 


8474 Production of Very High Magnetic Fields by Implo- 
sion. Magnetic fields are prdouced in the 10-15 megagauss range 
by use of high explosives which compress the flux obtained from 
initial fields of approixmately a hundred-thousand gauss. The 
fields described here occupy a cylindrical volume and are es- 
sentially axial. A typical field might have these general char- 
acteristics: Peak field 14 megagauss; 2 usec duration from 10-14 
megagauss; field volume around peak, 6 mm diameter, 50 mm 
estimated length. C. M. Fowler, W. B. Garn, and R. S. Caird. 
Journal of Applied Physics, v. 31, Mar. 1960, p. 588-594. 


8475* New Method of a High Order Focusing Magnetic 
Field Caleulation. A new method of calculation of a high-order 
focusing magnetic field is presented; the solution of the problem 
for an inhomogeneous field depending on one cartesian co- 
ordinate being found in the form of polynoms. The magnetic 
field thus obtained is proved to have continuous derivatives. One 
can obtain the electron- or ion-beams of a desirable form. (Jn 
Russian.) Novyi metod rascheta magnitnykh polei, osushchest- 
vliaiu shchikh fokusirovku vysokogo poriadka. V. R. Saulit. 
Leningrad. Universitet. Vestnik, v. 4, no. 1, 1960, p. 33-40. 


8476" A Partial Solution of the Equations of Gas Mag- 
netodynamics. The particular solution of the equations of mag- 
netic gas dynamics depending on one arbitrary function is 
given. The solution has been conjugated with the shock wave 
propagating in motionless gas in the medium with some initial 
density pi(x.), pressure p:(x2) and strength of the magnetic 


field h, = hy - pi(xe). The form of the functions p, (x2), 
pi(xe) and the shock wave motion law was determined. (In 
Russian.) Ob odnom chastnom reshenii uravnenil magnitnot 
gazodinamiki. O. A. Berezin, Leningrad. Universitet. Vestnik, 
v. 15, no. 1, 1960, p. 107-110. 


8477* Effects of the Curvature of a Blade on the Forced 
Oscillations of a Large Period Pendulum. Due to the curva- 
ture of the blade, the forced oscillations depend on the rotary 
motions of the place on which the pendulum is established. The 
larger the radius of the curvature and the smaller the radius of 
the pendulum inertia, the greater the distrubances caused by the 
inclinations. (In Russian.) Vliianie krivizny nozha na vynu- 
zhdennye kolebaniia maiatnika bol’shogo perioda. V. L. Pante- 
leev. Moscow. Universitet. Vestnik. Seriia Matematiki, Mekaniki, 
Astronomii, Fiziki, Khimii, y. 14, no. 3, 1959, p. 47-53, 


8478" Effects of the Wind Velocity on the Distribution 
of Wave Elements. Tests showed that the distribution of wave 
elements on the surface of a tank really depends on the wind 
velocity. When this velocity changes, there is a displacement 
of the curves of distribution of the wave elements. The mean 
oe of the height of a wave, determining the average energy 
of gravitation waves, is proportional to the second degree of 
the wind velocity. (In Russian.) Vliianie skorosti vetra na 
raspredelenie elementov voln. A. G. Popova. Moscow. Uni- 
versitet. Vestnik. Seriia Matematiki, Mekhaniki, Astronomii, 
Fiziki, Khimii, v. 14, no. 3, 1959, p. 83-92. 


8479* Synchronization of a Magnetron by Means of a 
Low External Force. The magnetron, as a_self-oscillating 
system during synchronization, behaves like a Thomson gen- 
eratcr. The amplitude curves have the same aspect. The width 
of the capture band is in linear dependence upon the relation- 
ship of the amplitudes. The use of a ferrite valve permits the 
synchronization of a more powerful generator with a less power- 
ful generator. (In Russian.) Sinkhronizatsiia magnetrona malot 
vneshnel silof. Iu. R. Lemazal’, I. 1. Minakova, and 1. 
Savel’eva. Moscow. Universitet. Vestnik. Seriia Matematiki, 
Mekhaniki, Astronomii, Fiziki, Khimii, v. 14, no. 3, 1959, p. 
105-111. 


8480* A Substracting System by the Means of a Memory 
Cathode-Ray Tube. This paper describes a method whereby a 
digital substracting system by the means of a memory cathode- 
ray tube is obtained. This system can be associated with a pulse 
height analyzer which uses the principle of storing pulses alo 

vertical lines on the screen of a memory cathode-ray tube an 

analyzing them by horizontal scanning. (In French.) Systeme de 
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soustraction a tube cathodique memoire. A. Boucherie. Nuclear 
Instruments and Methods, v. 6, Mar. 1960, p. 354-356. 


8481 Diffraction Theory for Images of Disk-Shaped Par- 
ticles With Kohler Illumination. The distribution of the time- 
averaged energy density in the diffraction image of thin disk- 
shaped particles is derived from the diffraction theory of optical 
instruments for cases in which the particle is focused sharply by 
objectives of the idealized Airy type in a microscope adjusted 
for Kéhler illumination and illuminated by unpolarized mono- 
chromatic light. Whereas the diffraction integrals are stated for 
any numerical aperture of the substage condenser, the solution 
is restricted to cases in which the numerical aperture of the sub- 
stage condenser or illuminating system is set equal to the 
numerical aperture of the objective. Harold Osterberg and 
Luther W. Smith. Optical Society of America, Journal, v. 50, 
Apr. 1960, p. 362-369. 


8482 The Effect of Viscosity on the Stability of Incom- 
pressible Magnetohydrodynamic Systems. A variational! prin- 
ciple is derived, which may be used to discuss the stability of 
incompressible magnetohydrodynamic systems in the absence 
of viscosity, and its application is briefly described. The effect 
of viscosity is then discussed and comparison with the non- 
viscous case shows that conditions for stability derived in its 
absence are still valid. 4. Hare. Philosophical Magazine, v. 4, 
ser. 8, Dec. 1959, p. 1305-1310. 


8483 Thermoluminescence of ZnS Single Crystals. The 
blue and green components of the glow of ZnS:Cu:Cl crystals 
were recorded separately. Thermoluminescence-excitation spectra 
taken for each of the components were found to be identical 
with the excitation spectra for the blue and green luminescence 
at steady excitation. Other measurements included the spectral 
distribution of the glow, saturation effects, effects of infrared 
radiation, and computation of activation energies. The activation 
energy for the blue peak was found to be about 0.14 ev, and 
that for the green—about 0.20 ev. From the shape of the peaks 
it was concluded that the recombination process is bimolecular 
in character. H. Arbell and A. Halperin. Physical Review. 
v. 117, 2nd ser., no. 1, Jan. 1, 1960, p. 45-52. 


8484 Stability of the Adiabatic Motion of Charged Par- 
ticles in the Earth’s Field. The motion of charged particles in 
a magnetic field such as that of the earth or that of a magnetic 
mirror machine is discussed. It is shown that during the motion 
and drift of a relativistic particle, not only the magnetic moment, 
but also a longitudinal invariant and an additional flux in- 
variant are adiabatically conserved. Theodore G. Northrop and 
Edward Teller. Physical Review, y. 117, 2nd ser., no. 1, Jan. 
1, 1960, p. 215-225. 


8485 Quantum Theory of Transport in a Magnetic Field. 
A quantum-mechanical theory of transport of charge for an 
electron gas in a magnetic field is presented that takes account 
of the quantization of the electron orbits. A transport equation 
for the necessary elements of the density matrix is developed 
for arbitrary values of the magnetic field. The scattering is 
taken to be elastic and is treated only in the Born approxima- 
tion. The effect of both the magnetic and electric fields on the 
collisions is taken into account. The influence of the latter has 
been neglected in previous theories. It is proven, however, 
to be important in high magnetic fields. It is established that 
the effect of a transverse electric field on the scattering can be 
described as the tendency of the electrons to “relax” to a dis- 
tribution characteristic | thermal equilibrium in the presence 
of the electric field. Previous theories of transport for large Hall 
angles are consistent with this theory. They can be obtained as 
a special solution, found by iteration, of this transport equation. 
The special case of isotropic scattering was considered in detail. 
In this case, it is demonstrated that for small enough magnetic 
fields the usual classical result is obtained. Petros N. Argyres. 
Physical Review, v. 117, 2nd ser., no. 2, Jan. 15, 1960, p. 
315-328. 


8486 Electron and Ion Runaway in a Fully Ionized Gas. 
II. By analyzing the motion of particles in various regions of 
velocity space, it is shown that in any weak applied electric field 
some particles will always run away. The rate at which this 
occurs is determined by the flow of particles from the collision- 
dominated to the electric-field-dominated region of velocity 
space. H. Dreicer. Physical Review, y. 117, 2nd ser., no. 2, 
Jan. 15, 1960, p. 329-342. 


8487 Electron Velocity Distributions in a Partially lonized 
Gas. Inelastic collisions with neutral molecules as wel] as 
random two-body Coulomb interactions are included. The latter 
are treated by use of the Fokker-Planck equation. Application js 
made to an H plasma subjected to an externally applied electric 
field. H. Dreicer. Physical Review, v. 117, 2nd ser. ,no. 2, Jan, 
15, 1960, p. 343-354. 


8488 Some Thermal Properties of Liquid Helium Three, 
The various anomalies exhibited by the thermal properties of 
liquid He* originate with its nuclear spin system. This result 
of general character is verified directly through a quantitative 
evaluation of the volume expansion coeffiicent of the saturated 
liquid. The theory also yields the explanation of the observed 
pressure dependence of the temperature locus of its volume 
anomalies near saturation at moderate pressures. Louis Gold. 
stein. Physical Review, v. 117, 2nd ser., no. 2, Jan. 15, 1960, 
p. 375-381. 


8489 Propagation of Plasma Waves Across a Density Dis. 
continuity. It is shown that an incident longitudinal plasma 
wave generates reflected and transmitted transverse plasma 
waves, as well as reflected and transmitted longitudinal waves. 
The inverse process also occurs. The transverse waves are 
generated only when the longitudinal wave is almost normally 
incident. Arnold H. Kritz and David Mintzer. Physical Re- 
view, v. 117, 2nd ser., no. 2, Jan. 15, 1960, p. 382-386. 


8490 Specific Heats of NiCl..6H.O and CoCl..6H.0 Be. 
tween 1.4° and 20°K. Lambda-type anomalies were observed 
at 5.34 K and 2.29 K for NiCl.6H.O and CoCl..6H.O, 
respectively, associated presumably with the antiferromagnetic- 
paramagnetic transitions. It has been possible in each case to 
separate out the magnetic contribution to the specific heat and 
thus to compute the total magnetic entropy gained in the 
transition from the fully ordered to completely disordered 
condition. W. K. Robinson and S,. A. Friedberg. Physical Re- 
view, v. 117, 2nd ser., no. 2, Jan. 15, 1960, p. 402-408. 


8491 Evaluation of Thermal Activation Energies From 
Glow Curves. Use is made of the symmetry of the glow peak, 
from which the activation energy is calculated by a simple 
formula: E = (q/8)kT,*, where T, is the peak temperature, 
k—Boltzmann’s constant, 5—the half-width towards the fallout 
of the glow peak, and q—a factor which can be computed from 
the shape of the glow peak. A. Halperin and A, A. Braner. 
Physical Review, v. 117, 2nd ser., no. 2, Jan. 15, 1960, p. 
408-415. 


8492 Thermal Activation Energies of NaCl and KCl 
Crystals. Good agreement was obtained with the results cal- 
culated from the initial rise of the glow peaks. Activation 
energies varied from 0.3 to 1.5 ev for various peaks in the 
glow curve of NaCl between 150 and 500 K. Similar results were 
obtained for KCl crystals. The kinetics of the processes was 
found to be nearly of first order. A. Halperin, A, A. Braner, 
A. Ben-Zvi, and N. Kristianpoller. Physical Review, vy. 117, 
2nd ser., no. 2, Jan. 15, 1960, p. 416-422. 


8493 Electromagnetic Properties of Insulators. I. Our 
method is to treat the Coulomb interaction between al! electrons 
to all orders of perturbation theory and analyze the structure of 
the corresponding Feynman graphs. As a result of this graphical 
analysis we are able to show that the response of the many- 
particle system to long-wavelength external fields of arbitary 
polarization is completely described by a single frequency- 
dependent dielectric constant. Vinay Ambegaokar and Walter 
Kohn. Physical Review, v. 117, 2nd ser., no. 2, Jan. 15, 1960, 
p. 423-431. 


8494 F-Center Growth Curves. The increase in the density 
of F centers in KC] due to X-ray irradiation can be described 
kinetically by considering two independent groups of negative 
ion vacancies. One group is composed of vacancies in the lattice 
before irradiation, while the other is composed of vacancies 
generated during the irradiation. P. V. Mitchell, D. A, Wieg- 
and, and R. Smoluchowski. Physical Review, y. 117, 2nd ser. 
no. 2, Jan. 15, 1960, p. 442-443. 


8495 Symmetry of the Low-Temperature Phase of Barium 
Titanate. In order to find the crystal symmetry of BaTiO; below 
—80 C, the domain patterns and optical properties were e- 
amined using thin plates specially prepared for this purpose. 
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Four kinds of domains have been differentiated; these domains 
are optically uniaxial. The crystal symmetry proved to be 
rhombohedral. Etsuro Sawaguchi and Melvin L. Charters. 
Physical Review, v. 117, 2nd ser., no. 2, Jan. 15, 1960, p. 


465-469. 


8496 Nuclear Magnetic Moments From Hyperfine Strue- 
ture Data. The nuclear magnetic moments determined from 
the hyperfine structure of the *S% and *P% states are systemati- 
cally smaller than those determined by methods of magnetic 
resonance. The Breit-Crawford-Schawlow correction, which 
takes into account the finite dimensions of the nucleus, together 
with the Bohr-Weisskopf correction which takes into account 
the spatial distribtuion of nuclear magnetism, succeed in eXx- 
plaining at least the order of magnitude in the preceding dif- 
ference. However, in the two corrections, certain factors are 
determined graphically, while others are to a certain extent 
erroneous. . J. lonesco-Pallas. Physical Review, y. 117, 2nd 
ser., no. 2, Jan. 15, 1960, p. 505-510. 


497 On the Theory of Elastic Collisons Between Elec- 
trons and Hydrogen Atoms. A H atom in the ground state 
scatters an electron with kinetic energy too small for inelastic 
collisions to occur. The wave function W (1m, re) of the system 
has boundary conditions at infinity which must be chosen to 
allow correctly for the possibilities of both direct and exchange 
scattering. L. Castillejo, 1. C. Percival, and M. J. Seaton. 


Royal Society, Proceedings, v. 254, ser. A, Feb. 9, 1960, p. 
959-272. 
$498* Production of High Pulsed Magnetic Fields. The de- 


sign of an apparatus for producing very high pulsed magnetic 
fields using condenser discharges is discussed. Efficiency, heating 
and strength are investigated. The calculations are seme 
with experimental data on coil types producing 320,000 A/cm 
(400,000 Oe) for 1 ms in a volume of 0.5 cm* and 80,000 A/cm 
(100,000 Oe) for 100 ms in 10 cm*. Results of magneto- 
resistance measurements on Cu to 260,000 A/cm (325,000 Oc ) 
at liquid N temperature and to 160,000 A/cm (200,000 Oe) at 
liquid He temperature are given. (In German.) Uber die 
Erzeugung von hohen, kurzzeitigen Magnetfeldern. Piero Cotti. 
Zeitschrift fiir Angewandte Mathematik und Physik, v. 11, no. 
1, 1960, p. 17-32. 


8499* A Contribution to the Study of the Formation of 
Holes in Silver Bromide. The overexponential increase of elec- 
tric conductivity and expansion near the melting point can be 
interpreted by means of the Frenkel hole formation model. Thus, 
as proposed by Jost, the functional relationship between the 
volume and the energy of formation of the Frenkel defects is 
taken into account. (In German.) Zur Fehlordnung in Silber- 
bromid. H. Schmalzried. Zeitschrift fiir Physikalische Chemie 
(Frankfurt ), v. 22, nos. 3-4, Nov., 1959, p. 199-208. 


See also: 7531 ( BaO-TiO.-P.O; phosphors); 8006 (helium-3 
and new theory of liquids). 


PLASTICS 


8500 Synthesis and Polymerization of Atom-Bridged Bi- 
eyelie Lactams. Polymerizabilities of a variety of atom-bridged 
bicyclic lactams were studied and compared with expectation 
based on conformational analysis. H-H crowding is the major 
factor causing polymerization of these compounds. H. K. Hall, 
Jr. American Chemical Society, Journal, vy. 82, Mar. 5, 1960, p. 


1209-1215. 
8501 Dead-End Radical Polymerization. I. In the absence 


of retardation of the termination reaction, the radical initiated 

polymerization of vinyl monomers ceases short of complete con- 

version, a phenomenon that is termed dead-end radical poly- 

merization. The modified kinetic expression describing the 

polymerization may be used with experimentally determined 

conversion-time data to calculate simultaneously the specific 
i 


rate of initiator decomposition ka and the kinetic constant f*k,/ 
i 


k?. 4. V. Tobolsky, C. E. Rogers, and R. D. Brickman. 
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American Chemical Society, Journal, vy. 82, Mar. 20, 1960, p. 
1277-1280. 


8502 Polymerization of Uranyl-Tiron Chelates. Interaction 
of uranyl ion with Tiron studied potentiometrically and spectro- 
photometrically in the pH range 2-11. General equations for 
deducing the formulas of polynuclear metal chelate species were 
derived. Richard L. Gustafson, Claudette Richard, and 
Arthur E. Martell. American Chemical Society, Journal, v. 82, 
Apr. 5, 1960, p. 1526-1534. 


8503 Amine Initiated Copolymerization of N-Carboxy-a- 
amino Acid Anhydrides. Chain length distribution and the 
compositional distribution of the copolymers were calculated. 
Yechiel Shalitin and Ephraim Katchalski. American Chemical 
Society, Journal, y. 82, Apr. 5, 1960, p. 1630-1636, 


8504 A Comparison of Polyester and Epoxide Resins in 
Reinforced Plastics. Epoxide resins are relatively high priced 
compared with polyesters; this is a considerable disadvantage. 
Where special properties are required such as good dimensional 
stability, better resistance to alkaline solutions, higher fatigue 
properties, epoxide resins will be used on an increasing scale. If 
the application of epoxide resin systems can be made more con- 
venient, such as a satisfactory resin/fiber spray-on process, the 
use of epoxide resins in reinforced plastics should increase 
significantly. L. H. Vaughan, British Plastics, vy. 33, Apr. 1960, 
p. 150-153. 


8505* Aroclors Provide Polyesters and Epoxy Resins With 
Fire-Resistance and Strength. Aroclors are a range of chlo- 
rinated diphenyls and polyphenyls, which have proved to be 
economical and efficient as dual-purpose fire-retardants and 
plasticisers. Chemical Age, vy. 83, Mar. 5, 1960, p. 403. 


8506 One-Shot Urethane Foams of Polyethers—New Use 
for Versatile Organo-Tins. With “one-shot” polyether urethane 
foams now commercially produced in rapidly increasing 
quantities, much development is being directed at mixing 
nozzle-proportioning techniques. At present, two stannous-type 
catalysts are in commercial production. Gerry P. Mack. Chemi- 
cal Processing, v. 23, Apr. 1960, p. 30 + 4 pages. 


8507  Interpenetrating Polymer Networks. Styrene-Divinyl- 
benzene Copolymers With Two and Three Interpenetrating 
Networks, and Their Sulphonates. Physical properties and 
swelling characteristics of these polymers, and of the sulphonic 
resins derived from them were compared with those of con- 
ventional cross-linked polystyrene materials and their sul- 
phonates. Results suggest that network entanglement plays the 
major part in determining the properties of the copolymers 
described. J. R. Millar. Chemical Society, Journal, 1960, Mar., 
p. 1311-1317. 


8508* Polymerization of Methyl Methacrylate Initiated by 
N-Nitrosophenylurea. Experiments on the dependence of the 
initial rate of polymerization upon the concentration of N-nitro- 
sophenylurea and methyl] methacrylate. Ryoichi Uehara. Chem- 
ical Society of Japan, Bulletin, vy. 33, no. 1, Jan. 1960, p. 12-14. 


8509* Solvent Effect on the Intrinsic Viscosity of Poly- 
mers. An intrinsic viscosity equation = (Ky )o(m2/ 
is valid for polymer solutions, and therefore that [n] of a 
polymer in a solvent can be converted to [7] of the same 
polymer in a standard solvent, e.g., benzene, or toluene, or 
acetone. Tetsuya Ishikawa. Chemical Society of Japan, Bulletin, 
v. 33, no. 2, Feb. 1960, p. 256-258. 


8510 Some Reactions of Ferric Salts in Vinyl Polymeriza- 
tions. Method developed for the measurement of benzoate end- 
groups in polymethyl methacrylate. E. R. Entwistle. Faraday 
Society, Transactions, v. 56, Feb. 1960, p. 284-293. 


8511 Flow of Polyethylene Into a Capillary. The flow of 
polyethylene from a reservoir into a capillary was studied 
visually using a new technique for observing the flow patterns. 
Various patterns observed with different polyethylenes are 
shown, both below and above the critical shearing stress at 
which the extrudate becomes distorted. E. B. Bagley and A. 
M. Birks. Journal of Applied Physics, vy. 31, Mar. 1960, p. 
556-561. 


8512* Analysis of Polymethaerylates by Gas Chroma- 
tography. Data on the specific retention volumes on an Apiezon 
K column for a number of esters of methacrylic acid 
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from straight-chain alcohols ranging from C: to Cis. Methods 


are described for predicting the retention volumes of unknown 
methacrylic esters at any temperature. J. E. Guillet, W. C. 
Wooten, and R. L. Combs. Journal of Applied Polymer Science, 
v. 3, no. 7, Jan.-Feb. 1960, p. 61-64. 


8513* A Study of Thermal Degradation and Oxidation of 
Polymers by Infrared Spectroscopy. I. Experimental Tech- 
nique and Butylated Melamine Formaldehyde and Urea 
Formaldehyde. Il. Polybenzyl. J. H. Lady, R. E. Adams, 
and I, Kesse. Journal of Applied Polymer Science, v. 3, no. 7, 
Jan.-Feb. 1960, p. 65-76. 


8514 Inorganic Polymerization Reactions. III]. Coordina- 
tion Polymerization. Processes leading to the formation of 
polymeric materials containing coordinated metal ions. D. B. 
Sowerby and L. F. Audrieth. Journal of Chemical Education, 
v. 37, Mar. 1960, p. 134-137. 


8515 Energy Requirements of Mechanical Shear Degrada- 
tion in Concentrated Polymer Solutions. This paper reports 
and compares with the foregoing estimates the experimentally 
observed energy consumption of the mechanical shear de- 
gradation process as a function of the following experimental 
variables: nominal rate of shear, shearing temperature, polymer 
concentration in solution, and polymer molecular weight. A. B. 
Bestul. Journal of Chemical Physics, v. 32, Feb. 1960, p. 
350-356. 


8516 Effects of Gases on Irradiated Polyvinyl Chloride 
as Studied by Electron Spin Resonance. Different patterns 
are observed for the irradiation in vacuum, air, and sulfur 
dioxide. No electron spin resonance absorption is obtained by 
the irradiation in nitrogen oxide, halogens, and hydrogen sulfide. 
The recombination reaction velocity of the radical produced in 
vacuum is measured at different temperatures to get the activa- 
tion energy 38 kcal/mole. Zenichiro Kuri, Hisashi Ueda, and 
a Journal of Chemical Physics, v. 32, Feb. 1960, p. 
371-374. 


8517* Studies of the Ethylenediamine-Cellulose Complex. 
Il. Stability of the Complex. From diamine content and X-ray 
data there is an indication that a 2:1 ratio exists between an- 
hydroglucose units and diamine molecules. Distention of the 
unit cell in the 010 basal plane was calculated to be 57%, while 
a 40% increase was found in fiber cross-sectional area. The in- 
creases are of such an order of magnitude that most of the fiber 
swelling can be accounted for by complex formation. Leon 
Segal and Leopold Loeb. Journal of Polymer Science, vy. 42, 
Feb. 1960, p. 341-350. 


8518* Polymerization of Dichlorophosphinic Nitrides. 
Polymerization of the dichlorophosphinic nitride trimer, cata- 
lyzed by benzoic acid, ether, ethanol, or methanol, is first order 
in the trimer. With methanol and benzoic acid as catalysts, but 
not with ether, the first-order rate constants increase linearly 
with catalyst concentration. Solution polymerization in benzene 
is somewhat slower than bulk polymerization. Jan O. Koneeny, 
Catherine M. Douglas, and Marilee Y. Gray. Journal of Poly- 
mer Science, v. 42, Feb. 1960, p. 383-390. 


8519* A Kinetic Analysis for the Free-Radical Crosslink- 
ing of Saturated Polymers. A general expression for the cross- 
linking efficiency in saturated polymers y added free-radical 
initiators is derived on the basis of a steady-state kinetic treat- 
ment of the following reactions: (a) dissociation of initiator to 
form R- radicals; (b) transfer to produce P- polymer radicals; 
and (c) the three recombination reactions of P- and R- 
radicals, only one of which (P- + P-) produces a polymer 
crosslink. A. A. Miller. Journal of Polymer Science, v. 42, Feb. 
1960, p. 441-454. 


8520* Cationic Polymerization in Liquid Sulfur Dioxide. 
1. Cationic Polymerization of Styrene With SnCl,. Styrene 
was found to undergo polymerization, quantitatively and in a 
short period, to produce polystyrene of a high degree of poly- 
merization; polystyrene sulfone is not formed. This type of 


polymerization is entirely different from the known cationic 
_——— of styrene. Details of this reaction are discussed. 

'yuzo Asami and Niichiro Tokura. Journal of Polymer 
Science, v. 42, Feb. 1960, p. 545-552. 


8521* The Term “Kunststoff” and Future Classification, 
A Suggestion for the Classification of High Polymer Ma. 
terials. “Kunststoff” is used to designate synthetic resins in 
other countries the term “plastics” has established itself, Ob. 
jection could be raised against both these terms if one intends 
to apply them to all high polymer materials. Suitability of the 
two terms is considered. (In German.) Der Begriff “Kunststof” 
und eine kiinftige Begriffssystematik Vorschlag fiir eine neye 
Einteilung der hochpolymeren Werkstoffe. Ottmar Leuchs, 
Kunststofe, v. 50, Jan. 1960, p. 10-13. 


8522* Polyolefines. Historical survey of the development of 
these materials including raw material basis, production and 
the most important properties. (In German.) Polvolefine 
Heinrich Hopf. Kunststofte. v. 50, Jan. 1960, p. 14 + 8 pages, 


8523* The Japanese Polyvinyl Aleohol and Polyvinyl 
Acetate Industries. Polymerisation of vinyl acetate and jp 
particular the production, properties and applications of poly. 
vinyl alcohols. (In German.) Die Polyvinylalkohol- und Poly. 
vinylazetat-Industrien Japans. T. Motoyama. Kunststoffe, y, 
50, Jan. 1960, p. 33-38. 


8524* Preparation and Properties of Graft Polymers, 
Methods of making graft polymers on a large scale either in the 
form of saya compounds or as semi-finished or finished 
products by surface grafting. Some of these materials possess 
interesting technological properties, but their use gives rise to 
certain difficulties and still poses problems whose solution js 
difficult and time consuming. (In German.) Darstellung und 
Eigenschaften von Pfropfpolymerisaten. Michel Magat. Kunst- 
stoffe, v. 50, Jan. 1960, p. 57-59. 


8525* The Fractionation of Polypropylene. Fractionation 
of polypropylene with one solvent at increasing temperatures 
is eee with fractionation at 150 C with eluents of 
gradually increasing solvent power. In both cases a column 
technique was used. P. W. O. Wijga, J. van Schooten, and 
J. Boerma. Makromolekulare Chemie, vy. 36, nos. 2-3, Feb.- 
Mar. 1960, p. 115-132. 


8526* Polyamide and Copolyamides Derived From 1-Meth- 
ylpyrrolidine-2,5-8-propionic Acids. Studies of Synthetic 
Polymer Derived From Levulinie Acid. Preparation and prop- 
erties, such as fiber-forming properties, melting point, and 
solubilities, are described. Yoshio lwakura and Katsumi 
Hayashi. Makromolekulare Chemie, vy. 36, nos. 2-3, Feb.-Mar. 
1960, p. 178-189. 


8527* Pigmentation of Styrene Plastics. Plastics Industry, 
v. 18, Mar. 1960, p. 26-28. 


8528* Why Reinforced Plastics for Redstone Missiles? 
Fiberglass reinforced plastics have been successfully used in the 
cooling system of the Redstone missile. The plastic counter- 
parts were superior to metal weldments because the porous 
metal caused failure in pressure check-out tests and manu- 
facturing was more costly. The cooling ducts were changed to 
plastic from aluminum because of the ease of molding. Evalua- 
tion tests on metal versus plastic brackets were conducted to 
simulate conditions in the missile. The aluminum bracket failed 
in four out of six vertical directions. The plastic brackets held 
for all directions. Reinforced plastics have enhanced the ease 
of manufacture, and eliminated such operations as drilling, 
bending, machining, riveting, bolting, welding, degreasing, and 
painting. Plastics have been advantageous in regard to reduction 
of assembly time, insulation and anti-icing, vibrational dampen- 
ing, and reduction of weight and cost. H. W. Haugan. Plastics 
Industry, v. 18, Apr. 1960, p. 28-33. 


8529 New Ways With Inorganic Polymers. There is a 
increasing need for polymeric materials combining the flexibility, 
elasticity and solubility of organic polymers with the high 
thermal stability of inorganic materials. New important uses 
the materials are described. J. H. S. Green. Research Applied 
in Industry, v. 13, Apr. 1960, p. 136-140. 


8530* Methods of Determining the Distribution of Mole- 
cular Weight in High Polymers. The measurement of 
cular weight, experimental methods of fractionation, calculation 
of the distribution of molecular weight from fractionation data, 
titrimetric methods, methods not requiring fractionation, a 
methods of estimating the breadth ‘ot a molecular-weight dis- 
tribution are reviewed. E. W. Channen. Reviews of Pure 
Applied Chemistry, v. 9, no. 4, Dec. 1959, p. 225-255. 
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$531 Polymerisation of Itaconic Acid and Its Derivatives. 
Rubber and Plastics Age, v. 41, Mar. 1960, p. 273. 


8532" Polyamide and Rubber Materials. Combination of 
rubbers with plastics makes it possible to enhance a number of 
properties of the plastics and to form materials with improved 
service properties. Rubber Journal and International Plastics, 
y. 138, no. 12, Mar. 19, 1960, p. 416 + 2 pages. 


8533* Polymer Degradation. Ester decomposition reactions 
in the degradation of acrylic polymers. Rubber Journal and In- 
ternational Plastics, v. 138, no. 12, Mar. 19, 1960, p. 428. 


$534 New Plastics for Cars. Recent progress portends new 
construction and mechanisms for the automotive field. Herman 
Mark. SAE Journal, v. 68, Apr. 1960, p. 26-28. 


8535" Application of the Ultrasonic Method in the 

antitative Determination of the Components of Poly- 
ethylene-Poly propylene Mixtures and of Ethylene-Propylene 
Copolymers. Mechanical losses occurring at 2 mHz longitudinal 
ultrasonic vibrations in polyethylene-polypropylene mixtures and 
ethylene-propylene copolymers with various concentrations of 
the components. For polyethylene-polypropylene mixtures within 
the temperature range of —60 to 80 C, two regions of mechani- 
cal relaxation losses, characteristic of each of the components, 
are observed at —60 and —45 C. (In Russian.) Primenenie 
ultrazvukovogo metoda dl'ia opredeleniia kontsentratsii kom- 
ponentov v smesiakh polietilena s polipropilenom i v_ sopoli- 
merakh etilena s propilenom. S. P. Kabin and O. G. Usyarov. 
Vysokomolekkuliarnye Soedineniia, vy. 2, no. 1, Jan. 1960, p. 
46-50. 


8536" Polycondensation in the Solid Phase. Ill. Poly- 
condensation of N-Aminoalkylphenylalkanecarboxylic Acids 
in the Solid Phase. Polycondensation in relation to their chemi- 
cal structure, in particular to the number of methylene groups in 
the molecule, has been studied by means of continuous weight 
measurements during the polycondensation process and by 
determining the amounts of water evolved. (In Russian.) Reakt- 
si polikondensatsii v tverdoi faze. III. Polikondensatsiia 
n-Aminoalkilfenilalalkankarbonovykh kislot v tverdot faze. A. V. 
Volokhina, M. N. Bogdanov, and G. 1. Kudryavtsev. V ysoko- 
molekuliarnye Soedineniia, vy. 2, no. 1, Jan. 1960, p. 92-96. 


8537* Polytitanomethylsiloxanes and Polytitanoethylsilox- 
anes. New polytitanoorganosiloxanes with methyl and ethyl 
groups at the silicon atom were obtained by means of a double 
decomposition reaction. The elementary composition and the 
infrared absorption spectra of the polymers were determined. 
(In Russian.) Polititanometilsiloksany i polititanoetilsiloksany. 
K. A. Andrianov and E. Z,. Asnovich. Vysokomolekuliarnye 
Soedineniia, v. 2, no. 1, Jan. 1960, p. 136-140 . 


See also: 7634 (analysis of methyl methacrylate copolymers ); 
7819 (drying oil mechanism); 7825 (synthesis and 
applications of polypropylene wax); 7827 (epoxy 


POLLUTION AND WASTES 


8538" Industry Looks at Air Pollution Control. William 
eles. Air Engineering, v. 2, no. 3, Mar. 1960, p. 21 + 
2 pages. 


8539 Sixth Technical Progress Report. Air Pollution 
Foundation. Reviews research findings on the photo-oxidation 
of hydrocarbons, the catalytic treatment of motor vehicle exhaust 
gases, and discusses California’s new ambient air and motor 
vehicle exhaust standards. W. L. Faith and N. A. Renzetti. Air 

ion Foundation, Report No. 30, Mar. 1960, 81 pp. (TD884 
Ai71.3r Vis. ) 


8540" Liquid Industrial Wastes. VIII. Describes some 
auxiliary operations that are important in waste treatment plants, 
and ties together the entire subject of industrial waste process- 
~ by a discussion of methods for ultimate disposal of sludges 

effluents and some comments on plant surveys and treatment 
programs. C. Fred Gurnham, editor. Industrial Wastes, v. 5, 
no. 2, Apr. 1960, p. 29-34. 


447a 


8541* Sludge Disposal. . . . at paper mills. Russell O. 
—— Pulp and Paper Magazine of Canada, v. 61, Mar. 1960, 
p. 195-199. 


8542* BOD Reduction of Paper, Paperboard and Weak 
Pulping Wastes by Irrigation. Isaiah Gellman. Pulp and 
Paper Magazine of Canada, vy. 61, Mar. 1960, p. 221-225. 


8543* Stream Improvement Through Land Disposal and 
Soil Conditioning. . . . to dispose of paper mill wastes. R. M. 
Billings. Pulp and Paper Magazine of Canada, vy. 61, Mar. 
1960, p. 226-230. 


8544* BOD Reduction of Industrial Effluents by Use of 
Stabilization Basins and Natural Hydrographic Features. 
Herbert F. Berger. Pulp and Paper Magazine of Canada, vy. 61, 
Mar. 1960, p. 231-235. 


8545* Turbine Aeration and Other Methods for Re-Aerat- 
ing Streams, Averill J. Wiley and Bernard F. Lueck. Tappi, 
v. 43, Mar. 1960, p. 241-247. 


8546" Sewage Treatment for Turnpike Service Areas. This 
sewage has high concentrations of detergents and grease, a BOD 
which ranges from 250 to 380 mg/l, and other typical char- 
acteristics to further complicate the situation service areas are 
by design located away from both a sewer system and a 
significant stream. Henry W. Hauenstein. Water & Sewage 
Works, v. 107, Mar. 1960, p. 89-94. 


RUBBER AND ELASTOMERS 


8547* Activated Diatomite—A New Rubber Filler. Both 
pyrophyllite and diatomite were found to possess approximately 
the same strengthening properties as such rubber fillers for 
light-colored rubbers as chalk and kaolin. Activated Crimean 
diatomite is a quaternary salt of diethylamino-methylglycolic 
ether, so-called alcamon OS-2. The strength criteria are con- 
siderably raised as compared with unactivated fillers (by 50— 
60%) during a very short period (only 4—10 min instead of 
30—60 min and over). (In Ukrainian.) Aktyvovanyyi diatomit - 
novyyi napovniuvach kauchuku. F. D. Ovcharenko, H. A. 
Blokh, N. V. Hudovych, and A. I. Yioffe. Akademiia Nauk 
Ukrains’koi RSR, Dopovidi, 1960, no. 1, p. 54-59. 


8548 The Melting Temperature of Natural Rubber Net- 


works. Isotropic melting temperatures T,, of natural rubber 
networks which were formed either by chemical reaction or by 
the action of ionizing irradiation were determined by dilato- 
metric techniques. Substantial depression of the melting tem- 
yerature with increasing amounts of crosslinking was observed 
or networks formed from randomly coiled chains irrespective of 
the method by which the crosslinks were introduced. D. E. 
Roberts and L. Mandelkern. American Chemical Society, Jour- 
nal, v. 82, Mar. 5, 1960, p. 1091-1095. 


8549" Cis-Trans Isomerisation in Polyisoprenes. VI. 
Production of Crystallisation-Inhibited Natural Rubber by 
Treatment With Butadiene Sulphone. Rate of crystallization 
of natural rubber is greatly reduced by heating with butadiene 
sulphone after addition of a source of free radicals. This process 
was studied to determine optimum conditions when a 
normal processing machines, in particular, internal mixers an 
extruders. J. 1. Cunneen, P. McL. Swift, and W. F. Watson. 
Institution of the Rubber Industry, Transactions, v. 36, no. 1, 
Feb. 1960, p. 17-28. 


8550* New Methods of Crosslinking Natural Rubber. I. 
The Introduction of Carboxylic Acid and Ester Groups Into 
Natural Rubber and Their Subsequent Utilization for Cross- 
linking. Mercapto acids do not react readily with dry natural 
rubber (NR). Reaction between NR latex and ethyl thiogly- 
collate were examined in detail and it was found that addition 
proceeds efficiently at pH~1 in the presence of hyd roxide 
catalysts at O°. J. I. Cunneen, C. G. Moore, and B. R. 
Shephard. Journal of Applied Polymer Science, vy. 3, no. 7, 
Jan.-Feb. 1960, p. 11-19. 

8551* Rubber Developments. Review of the Literature for 
the Years 1957-1959. New rubbers, polyurethanes, ethylene- 
propylene copolymers, polyisoprene rubber, polybutadiene, 
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halogenated butyl, nitrile silicones, organometallic elastomers, 
adduct rubbers, deuterio rubber, solid propellants, adhesives, 
ozone resistance, radiation studies, high-temperature rubbers, 
latex-rubber foam, and tires are discussed. Leora E. Straka. 
Mechanical Engineering, v. 32, Apr. 1960, p. 71-77. 


8552* Radiation Resistance of Polysiloxane Elastomers. 
Recent modifications of silicones are used in a combined en- 
vironment of high temperature and radiation. D. J. Fischer, 
R. G. Chaffee, and Vernon Flegel. Rubber Age, vy. 87, no. 1, 
Apr. 1960, p. 59-63. 


8553* Attrited Carbon Blacks and Their Behavior in 
Elastomers. Il. Effect of Attrited Blacks on Butyl Rubber 
rties. Tensile strength, elongation and elasticity of the 
butyl vulcanizates are very significantly increased. Dynamic 
modulus and heat build-up on flexing are decreased. A. M. 
Gessler. Rubber Age, v. 87, no. 1, Apr. 1960, p. 64-76. 


8554* The Vuleanizing Action of Di-Oxydiethylenethi- 
uramdisulfide. Effective accelerator and active vulcanization 
agent of butadiene-styrene and natural rubber mixtures. In 
comparison with tetramethylthiuramdisulfide it leads to a lower 
vulcanization rate in the initial stages of the process. An 
analogous effect is achieved on using zinc N-oxydiethylenedi- 
thiocarbamate instead of zinc dimethyl dithiocarbamate as vul- 
canization accelerator. (In Russian.) Vulkanizuiushchee Deistvie 
Di-Oksidietilentiuramdisul’fida. M. S. Feldshtein, I. 1. Eitin- 
gon, and A. Dogadkin. V ysokomolekuliarnye Soedineniia, v. 
2, no. 1, Jan. 1960, p. 97-102. 


See also: 7737 (stability of vulcanizates ). 


SPACE HEATING AND CONDITIONING 


8555 Principles of Draft Hood Operation and Design. 
Principles of draft hood operation and design are developed and 
evaluated from experimental studies. Appliance flue outlet gas 
density and velocity are shown to be major factors in determin- 
ing draft hood performance characteristics. Edward H. Perry, 
Jr. American Gas Association, Research Bulletin 74, 1956, 157 
pp. (TP345 Am35r Vis.) 


8556* 76% Are New Homes. Survey of representative 
utilities shows this application of electric heat. Electric Heat 
and Airconditioning, vy. 6, no. 2, Mar.-Apr. 1960, p. 24-25. 


8557* Chicago Investment Project Thrives on Electric 
Heat. Electric Heat and Airconditioning, v. 6, no. 2, Mar.-Apr. 
1960, p. 26 + 1 page. 


8558* Selling Conversion Jobs. Washington utility sponsors 
campaign to sell “tailor made” replacement electric heat. V. M. 
Douglas. Electric Heat and Airconditioning, v. 6, no. 2, Mar.- 
Apr. 1960, p. 32-33. 


8559* Joint Heat Pump Committee Completes First Step 
of Heat Storage Research. Describes the initial findings of 
Battelle Memorial Institute and Comstock and Westcott, Inc. on 
the heat storage project sponsored by the Joint AEIC-EEI Heat 
Pump Committee. Electric Heat and Airconditioning, v. 6, no. 
2, Mar.-Apr. 1960, p. 41 + 3 pages. 


8560 Three-Pipe System Lets Hotel Guests Choose Their 
Own Comfort. Each of the 1228 guest rooms in Boston's 
Statler-Hilton Hotel is now a separate heating and cooling zone. 
Lewis Smith. Heating, Piping & Air Conditioning, v. 32, Apr. 
1960, p. 117-119. 


8561 Vertically Zoned Hot Water System Heats 40-Story 
Apartment Building. The Altas Building is Buenos Aires’ 
newest skyscraper. The special interest of the building's heating 
system is that it seems to mark the trend for the majority of 
poner now under construction or planning—at least in 
South America. George T. Lang. Heating, Piping & Air Con- 
ditioning, v. 32, Apr. 1960, p. 128-130. 


8562 Design to Get the Most Out of Hot Water Heating. 
Pinpoints particular items in the design of the zoned system 
oallGes compression tank and in the heating of the zoned system 
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and the compression tank and in the heating of air by hot water 
F. F. Stevenson. Heating, Piping & Air Conditioning, y, 32 
Apr. 1960, p. 138-142. 


8563* Development of a Probe for Measuring the (po. 
efficient of Thermal Conductivity in Building Materials, 
The development of the “probe” represents an attempt to pro. 
vide means of measuring the actual \ value from point to point 
over a wall section. The probe is a needle-shaped instrument 
that can be inserted in a small hole drilled for this purpose over 
the cross-section of the wall. This instrument enables obserya- 
tions to be made at different points in the wall thickness spaced 
at intervals of a few centimeters from each other. H. J. Erke. 
lens. Institution of Heating and Ventilating Engineers, y, 27, 
Jan. 1960, p. 281-296. 


8564* Thermal Discomfort in an Equatorial Climate; 
Nomogram for the Equatorial Comfort Index. A nomogram 
is presented for use by air-conditioning engineers, health ofticers 
and others for the evaluation of a new climatic index for 
thermal-comfort purposes in the warm, humid climates of low 
latitudes. C. G. Webb. Institution of Heating and Ventilating 
Engineers, v. 27, Jan. 1960, p. 297-304. 


8565* Evaporative Cooling. Describes the application of 
fluorochemicals to the cooling of a typical airborne power 
supply. Fundamental heat transfer mechanics are given, and the 
special techniques of fluorochemical cooling are discussed. 
Werner H. Drexel. Sperry Engineering Review, v. 13, no. | 
Apr. 1960, p. 36-43. 


TEXTILES, FIBERS, LEATHER, 
AND PAPER 


8566" Effect of Gamma Radiation on Leathers and 
Pickled Calfskin. Shrinkage temperature, breaking strength, 
and elongation properties ot irradiated and nonirradiated con- 
trol samples selected by a matched-pair scheme were com- 
pared. A moderate level of irradiation (10° reps) resulted in 
significant decreases in these physical properties of both leather 
and pickled calfskin. A pronounced reduction in these prop- 
erties indicative of very severe damage occurred at the highest 
level of irradiation used (10° reps). Vegetable-tanned leather 
showed a greater decrease in shrink temperature but less de- 
crease in breaking strength than chrome-tanned and retanned 
leathers. Pickled calfskin was adversely affected by 10° reps 
irradiation as indicated by significant decreases in shrink tem- 
perature and breaking strength. Vietor G. Vely, Nicholas D. 
Gallagher, and Maynard B. Neher. American Leather Chemists 
Association, Journal, v. 55, Apr. 1960, p. 202-219. 


8567* A Photographic Study of Veneer Formation. A 
fundamental study of the cutting action. Structural deformation 
and types of failure were analyzed under magnification and 
through motion pictures of the cutting action. Lawrence Leney. 
Forest Products Journal, vy. 10, Mar. 1960, p. 133-139. 


8568* Lathe Check Formation in Douglas-Fir Veneer. 
High-speed motion pictures of veneer cutting with a roller-bar 
production lathe were analyzed to determine the effect of pro- 
duction variables, such as nosebar pressure and cutting spe 
on veneer smoothness and depth of lathe cuts. E. Hobart Col- 
lins. Forest Products Journal, vy. 10, Mar. 1960, p. 139-140. 


8569* High Frequency Drying. . . . of wood. C. Bandi. 
Northeastern Logger, v. 8, no. 10, Apr. 1960, p. 8 + 2 pages. 


8570* Spent Sulphite Liquor In-Mill Recovery. Gilbert K. 
Dickerman. Pulp and Paper Magazine of Canada, y. 61, Mat. 
1960, p. 200-201. 


8571* Semi-Chemical Recovery Processes and Pollution 
Abatement. . . . at wood pulp mills. Richard W. Brown, 
Donald T. Jackson, and John C. Tongren. Pulp and Paper 
Magazine of Canada, vy. 61, Mar. 1960, p. 202-205. 


8572* Strong Spent Pulping Liquors—Utilization, By- 
Products and Marketing. Averill J. Wiley and J. M. Hold- 
erby. Pulp and Paper Magazine of Canada, vy. 61, Mar. 1960, Pp. 
212-217. 
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9573" The Activated Sludge Process as Applied to Pulp 
and Papermill Effluents. J. K. Sullins. Pulp and Paper 
Magazine of Canada, v. 61, Mar. 1960, p. 218-220. 


574° Beating, Fibre Length Distribution and Tear. Eval- 
yates the strength properties of paper and pulp. Morris W. 
Kane. Pulp and Paper Magazine of Canada, vy. 61, Mar. 1960, 
p. 236-240. 


9575" The Control of Microbiological Deposits in Pulp 
and Paper Mill Systems. Discusses the control of slime. Cc. B. 
Bruce. Pulp and Paper Magazine of Canada (Convention Issue), 
y, 61, 1960, p. 142-144. 


* The Mechanical Properties of Vegetable Tanned 
eee Fibres. R. G. Mitton and F. R. Morgan. Society of 
Leather Trades’ Chemists, Journal, v. 44, Feb. 1960, p. 58-82. 


7* Progress in Leather Science and Technology in 
Nayudamma. Society of Leather Trades’ Chemists, 
Journal, v. 44, Mar. 1960, p. 113-121. 


8578° The Mechanical Properties of Chrome Tanned Col- 
lagen Fibres. The results for measurements of breaking load, 
breaking length, and breaking extension show that variations in 
tannage produce no significant changes in fiber strength or eX- 
tensibility. Weight for weight, however, chrome tanned fibers 
are about 25% weaker than raw fibers. This reduction in strength 
is nearly independent of the chrome content of the fiber at 
all the levels tested in this experiment. F. R. Morgan. Society 
of Leather Trades’ Chemists, Journal, vy. 44, Mar. 1960, p. 
121-140. 


8579* A Search for New Fiber Crops. Data, including den- 
sity measurements, on 58 plant species representing 11 families 
are reported. Representatives of the Gramineae, Leguminosae, 
and Malvaceae appear to be the most promising among the 
samples examined. H. J. Nieschlag, G. H. Nelson, I. A. Wolff, 
and R. E. Perdue, Jr. Tappi, v. 43, Mar. 1960, p. 195-201. 


8580" Free Mono- and Oligosaccharides of Some Cali- 
fornia Conifers. Leslie V. Smith and Eugene Zavarin. Tappi, 
y. 43, Mar. 1960, p. 218-221. 


8581" The Determination of Fiber Length Distribution in 
Connection With Beating Research. Lars S. Nordman and 
Jukka A. Niemi. Tappi, v. 43, Mar. 1960, p. 260-266. 


8582" The Tearing Strength of Fabrics. 1. A Review of 
the Literature. The various test methods employed for deter- 
mining tearing strength, the machines and instruments used in 
making these tests, and the different expressions for tearing 
strength are discussed. The effects of the type of fiber, cloth 
and yarn structure, finish, and weathering treatments are con- 
sidered, and examples are given of fabrics designed to have a 
high tearing strength. P. W. Harrison. Textile Institute, Jour- 
nal, Transactions, v. 51, Mar. 1960, p. T91-T131. 


8583" Chemical and Electronoptical Investigations Con- 
cerning the Reaction of Chromium (III])-Complexes With 
Collagen. After treatment with tanning chromium ( III)-com- 
plexes, collagen fibrils show in the electronmicroscope a sub- 
divided lateral band patten. It is shown that the lateral bands 
result from a lateral formation of a network of protofibriles over 
the side chains of acid amino acids. (In German.) Chemische 
und elektronenoptische Untersuchungen iiber die Reaktion von 
Chrom (III)-komplexen mit Kollagen. K. Kiihn and Elisabeth 
Gebhardt. Zeitschrift fiir Naturforschung, v. 15b, Jan. 1960, 
p. 23-30 + 2 plates. 


WELDING AND JOINING 


8584 Stress-Rupture Strength of Welds at High Tempera- 
tures, Gives test method for rupture strength of welds under 
stresses parallel to the longitudinal weld axis. A. V. Staniuko- 
tich and V. K. Zemsin. Henry Brutcher Translation No. 4147, 
13 pp. + 5 figures. (From Metallovedenie i Obrabotka Metal- 
lov, no. 2, Feb. 1958, p. 12-18.) Henry Brutcher, Altadena, 
Calif. 
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8585 Improved Resistance of Stainless Steel Welds to In- 
tergranular Corrosion. G. G. Pocheptsova. Henry Brutcher 
Translation No. 4727, 4 pp. + 4 figures. (From Khimicheskoe 
Mashinostroenie, no. 6, Nov.-Dec. 1959, p. 38-40.) Henry 
Brutcher, Altadena, Calif. 


8586 The Solderability of Some Tin, Tin Alloy and Other 
Metallic Coatings. For most types of coating, the influence of 
coating thickness, basis metal, undercoat layers, and after- 
treatment was studied, and some specimens were stored for 
periods up to two years to examine the effect of storage on 
solderability. Hot-dipped Sn or electroplated Sn coatings of 
0.0003 in. thickness or more were found to be superior and 
least influenced by basis metal, undercoat or storage. There 
seemed to be no advantage in using Sn alloy coatings if 
solderability is the only criterion. C. J. Thwaites. Institute of 
Metal Finishing, Transactions, y. 36, pt. 6, Winter, 1959, p. 
203-219. 


8587 Link Automation to CO. Welding. Faster output with 


a minimum of operator risk. Iron Age, v. 185, no. 7, Feb. 18, 
1960, p. 117. 


8588 New Heater Brazes Tool Tips. An operator attaches a 
coil of Cu tubing to an electronic induction heater. Using a 
transformer, he matches the heater output to suit his coil. Iron 


Age, v. 185, no. 10, Mar. 10, 1960, p. 129. 
8589° How Electroslag Welding Is Used in Russia. Exten- 


sive work with electroslag welding in the U.S.S.R. 
The process has gained 


has paid off. 
a firm footing in industry and has 
proved economical and practical in the fabrication of heavy 
items where thick sections must be welded. Arthur B. Tesmen. 
Metal Progress, v. 77, no. 2, Feb. 1960, p. 118-122. 


8590° High-Speed, Budget-Priced ‘Spike’ Welder. Puts 
production welding of Al within reach of firms that cannot 


afford heavy-duty equipment. Modern Metals, v. 16, no. 1. Feb. 
1960, p. 36. 


8591 Soldering Manual. Principles of soldering; solders: 
fluxes; joint design; precleaning and surface preparation: equip- 
ment; processes and procedures; flux mor treatment; in- 
spection and testing. Copper and copper alloys, steel, coated 
steels, stainless steels, nickel and high-nickel alloys, lead and its 
alloys, and other metals are discussed. Edward A, Fenton, 
editor. 170 pp. 1959. American Welding Society, New York. 
(TT267 Am35.1s ) 


8592" Spot Welding of Carbon Steel. Interpretive report 
sponsored by the Welding Research Council brings together, in 
a concise manner, all available data and information on spot 
welding of carbon steel. 1. W. Johnson. Welding Journal. vy. 
39, Mar. 1960, p. 89s-96s. 


8593" Spot and Seam Welding of Zirealoy 3. By proper 
selection of welding variables, welds of adequate tensile-shear 
strength can be made, but the inherent notch sensitivity of the 
material causes low normal-tension strength and ductility ratios. 
E. F. Nippes, W. F. Savage, and K. C. Wu. Welding Journal, 
v. 39, Mar. 1960, p. 97s-104s. 


$594" <A Study of Cracking in Low-Alloy Steel Welded 
Joints. Literature review and some preliminary results of a 
long-term investigation into the roles of H and the other metal- 
lurgical factors involved in the cracking of welded joints are 
discussed. J. T. Berry and R. C. Allan. Welding Journal, v. 
39, Mar. 1960, p. 105s-116s. 


8595" Development of Oxidation- and Liquid-Sodium- 
Resistant Brazing Alloys. Iron-, Cr- and Ni-based filler metals 
are studied during the course of this investigation for the 
brazing of 310 stainless steel to Inconel. D. Canonico and H. 
Schwartzbart. Welding Journal, v. 39, Mar. 1960, p. 122s-128s. 


8596" Welded Titanium Case for Space-Probe Rocket 
Motor. The high strength-to-weight ratio of Ti alloys suggests 
their use for solid-propellant rocket-motor cases for high- 
performance orbiting or space-probe vehicles. The paper de- 
scribes the fabrication of a 6-in. diam, 0.025-in. wall rocket 
motor from the GAl - 4V Ti alloy. A. J. Brothers, R. A. 
Boundy, H. E. Martens, and L. D. Jaffe. Welding Journal. vy. 
39, Mar. 1960, p. 209-214. 
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8597" Tungsten-Are Cutting of Stainless Steel. This is a 
relatively new shop method for preparing the 300 series for 
welding. Its use affords distinct advantages over other methods 
used today for similar purposes. G. A. Conner. Welding Journal, 
v. 39, Mar. 1960, p. 215-222. 


8598" Enclosed Welding of Vertical Grooves. This article 
explains briefly the properties of low-hydrogen electrodes, and 
then shows why these electrodes are employed for the enclosed 
welding process. J. A. N. Clevers and J. W. A. Stemerdink. 
Welding Journal, v. 39, Mar. 1960, p. 223-228. 


8599" Hot-Cell Doors Altered With Compressed-Air Car- 
or Process. Welding Journal, vy. 39, Mar. 1960, p. 
38-239. 


See also: 8384 (phase diagram for stainless steel weld metals). 


MISCELLANEOUS 


8600* Community Zoning and Other Regulations Affect- 
ing Industry. Predicts that the future will see the enactment 
of more and more laws regulating industry. It is vitally im- 
portant that industry do all it can to see to it that those laws 
are properly formulated, are reasonable and realistic, and are 
capable of being honestly enforced. Erwin E. Schulze. A.M.A. 
Archives of Industrial Health, vy. 21, no. 3, Mar. 1960, p. 
189-191. 


8601" Some Aspects of Human Engineering. Discusses 
solutions to safety problems found in the design of such items as 
floor trucks and shopping carts. Willem S. Frederik. A.M.A. 
Archives of Industrial Health, vy. 21, no. 3, Mar. 1960, p. 
192-199. 


8602* Health in Human Communities of an Industrial 
Civilization. It would seem that the human race must from this 
moment onward devote an ever-increasing share of its aptitudes 
for invention and fabrication to mastery of man-made environ- 
ments. Leroy E. Burney. A.M.A. Archives of Industrial Health, 
v. 21, no. 3, Mar. 1960, p. 275-281. 


8603" Challenges Ahead in Industrial Health. Gives a 
broad picture of the challenges and opportunities in the field. 
George A. Jacoby. A.M.A. Archives of Industrial Health, v. 21, 
no. 3, Mar. 1960, p. 282-286. 


8604* Industrial Hygiene in the Management Structure. 
On the necessity of employing industrial hygienists in large in- 
dustries. Elmer P. Wheeler. A.M.A. Archives of Industrial 
Health, vy. 21, no. 3, Mar. 1960, p. 292-295. 


8605* Today’s Industrial Physician and In-Plant Health 
Programs. D. John Lauer. A.M.A. Archives of Industrial 
Health, v. 21, no. 3, Mar. 1960, p. 296-300. 


8606* Looking Toward a Theory of Industrial Manage- 
ment. Eight factors representing the basic fundamental aspects 
of modern industrial management are combined into a theory, 
which in time may result in formation of a “law” governing 
behavior and health of management as an institution. W. V. 
Owen. Advanced Management, v. 25, Mar. 1960, p. 13-17. 


8607* Administrative Perspectives of Human Relations. 
Wanted: an exact and explicit value system for directing and 
judging human relations activities. Fremont A, Shull, Jr. Ad- 
vanced Management, v. 25, Mar. 1960, p. 18-22. 


8608* Performance Review and Management. A review of 
performance is an intrinsic requirement of organized activity. 
Whether formal or informal, recognized or unrecognized, it is 
an ever-present responsibility of each contributor to organiza- 
tional effort. Ernest C. Miller. Advanced Management, vy. 25, 
Mar. 1960, p. 26-29. 


8609* Transformation Operators Connected With Goursat 
Singular Problems. (In Russian.) Ob operatorakh preobrazo- 
vaniia, sviazannykh s singuliarnymi zadachami Gursa. M. B. 
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Kapilevich. Akademiia Nauk SSSR, Doklady, v. 130, no, 3 
Jan. 21, 1960, p. 487-490. ’ 


8610* The Existence of a Transformation Operator fo, 
High-Order Differential Equations. (/n Russian.) O sysh. 
chestvovanii operatora preobrazovaniia dlia differentsial‘nykh 
uravnenii vysshikh poriadkov. V. I. Matsaev. Akademiia Nauk 
SSSR, Doklady, vy. 130, no. 3, Jan. 21, 1960, p. 499-502. 


8611* Polynomials Deviating Least From Zero With Any 
Number of Given Coefficients. (Jn Russian.) O naimence 
ukloniaiushchikhsia ot nulia polinomakh s liubym chislom zadan. 
nykh koeffitsientov. N. N. Meiman, Akademiia Nauk SSSR 
Doklady, v. 130, no. 3, Jan. 21, 1960, p. 503-506. 


8612 Philosophy and Design . . . Some Pertinent Ques. 
tions. A discussion of present-day values and the part design 
plays in our lives. Richard S. Latham. American Ceramic So- 
ciety Bulletin, v. 39, Mar. 1960, p. 150. 


8613* The Dual Function of Statisties. A balanced job mus 
be done in collecting information about the state of our nation 
and about the nature of the nation. This research will require 
the coordinated efforts of statisticians and those in such related 
sciences as economics, political science, psychology, and 
sociology. Rensis Likert. American Statistical Association, Jour- 
nal, v. 55, no. 289, Mar. 1960, p. 1-7. 


8614* A Test Procedure With a Sample From a Normal 
Population When an Upper Bound to the Standard Devia- 
tion Is Known. For samples from normal! populations with un- 
known means and unknown common standard deviation, but 
where an upper bound to the standard deviation is known, 
tests based on the normal distribution (when dealing with one 
population) and on the Chi-square distribution (when dealing 
with several populations) are suggested as alternatives to, 
respectively, the t-test and the F-test. Theodore Colton. Ameri- 
can Statistical Association, Journal, v. 55, no. 289, Mar. 1960, 
p. 94-104. 


8615* Design and Estimation in Two-Way Stratification. 
Populations exist for which there are two effective stratifying 
criteria, both of which are desirable in a sample design. How- 
ever, the number of permitted observations may be less than 
the number of strata formed by the usual double stratification 
technique. A method which will permit estimation in these cases 
is presented. Edward C. Bryant, H. O. Hartley, and R. J. 
Jessen. American Statistical Association, Journal, v. 55, no. 289, 
Mar. 1960, p. 105-124. 


8616* Extension of the Wileoxon-Mann-Whitney Test to 
Samples Censored at the Same Fixed Point. A two-sample 
non-parametric significance test for censored samples is pre- 
sented. Max Halperin. American Statistical Association, Jour- 
nal, v. 55, no. 289, Mar. 1960, p. 125-138. 


8617* On Testing the Equality of Parameters in k 
Rectangular Populations. By applying Roy’s union—inter- 
section principle to Rider's statistic (the ratio of two ranges) 
and Murty’s statistic (the ratio of two maximum values), two 
statistics are obtained for testing the equality of ranges in k 
rectangular populations and their 5% points are tabulated. ¢. 
G. Khatri. American Statistical Association, Journal, y. 55, no. 
289, Mar. 1960, p. 144-147. 


8618* Variance of the Median of Small Samples From 
Several Special Populations. A comparison is made of the 
exact variances of medians of small samples from several special 
populations with the values obtained by using the formula for 
asymptotic variance. Paul R. Rider. American Statistical As- 
sociation, Journal, vy. 55, no. 289, Mar. 1960, p. 148-150. 


8619* Principles of Good Employee-Management Rela- 
tionships. I. Selection and Supervision of Employees. Il. 
Winning Employee Confidence. U1. Importance of the In- 
dividual in Small Utilities. IV. Relationships With Nen- 
union Employees. A panel discussion consisting of papers 
presented on Sept. 25, 1959, at the Michigan Section Meeting, 
Saginaw, Mich. IL. Herbert L. Keinath. Il. George E. 
Matthews. Ill. Carl R. Nelson. IV. W. F. Marklund. 
American Water Works Association, Journal, vy. 52, Mar. 1960, 
p. 315-321. 


